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War Department, 

Office of the Chief of Engineers, 

W ashington^ August 1907. 

Sir : I have the honor to present for your information the follow- 
ing report upon the duties and operations of the Engineer Depart- 
ment for the fiscal year ending June 30, 1907. 

OFFICERS OF THE CORPS OF ENGINEERS. 

The number of officers holding commissions in the Corps of Engi- 
ners, United States Army, at the end of the fiscal year, including 8 
who graduated from the Military Academy on June 14, 1907, but 
were not officially assigned to the Corps of Engineers until July 19, 
1907, was 171. 

Since the last annual report the Corps of Engineers has lost 7 of its 
officers — Col. William S. Stanton, who was retired from active serv- 
ice September 9, 1906, by operation of law, under the provisions of the 
act of Congress approved June 30, 1882; Capt. Eobert R Johnston, 
who resigned September 17, 1906; Lieut. Col. James L. Lusk, who 
died SeiDtember 26, 1906 ; Col. William K. Livermore, who was retired 
from active service January 11, 1907, and Col. William PI. Heuer, 
who was retired from active service March 2, 1907, by operation of 
law, under the provisions of the act of Congress approved June 30, 
1882; Lieut. Col. George McC. Derb}^, who was retired from active 
service June 7, 1907, under the provisions of section 1243, Revised 
Statutes, and Col. James B. Quinn, who was retired from active 
service June 9, 1907, by operation of law, under the provisions of the 
act of Congress approved June 30, 1882. 

There were added to the Corps of Engineers, by promotion of 
graduates of the Military Academy, 8 second lieutenants on July 19, 
1907, to rank from June 14, 1907. 

The duties devolving upon the Corps of Engineers have been 
increased during the past year by the selection of three of its 
officers, Lieut. Col. George W. Goethals, Maj. David DuB. Gail- 
lard, and Maj. William L. Sibert, as Isthmian Canal Commissioners. 
Of these, Lieutenant Colonel Goethals is also the chairman of the 
Commission and the chief engineer of the canal. The detail of Maj. 
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Edgar Jadwin for duty under the Isthmian Canal Commission, in 
charge of a division of the canal, occurred during the year, in addi- 
tion to these new duties, the Corps of Engineers is still charged n i i 
the command of three battalions of troops ; the construction oi tor i- 
hcations; superintending works of river and harbor improvements; 
the construction and repair of light-houses ; the construction of public 
buildings: the water supply, the municipal engineering, care of public 
buildings and grounds, and a share in the city government ot the capi- 
tal of the United States; the improvement of the lellowstone Isa- 
tional Park; the survey of the Northern and Northwestern lakes; the 
mining and debris commission in the State of California, all of v hich 
involve the expenditure of many millions annually, and, in addition 
to various other duties, supervision of military engineering and recon- 
naissance work in the several military divisions ; instruction at the ^ 
War College, at the Staff College, at the Military Academy, at schools 
of application, and membership in the General Staff. 

On the 30th of June, 1907, the officers were distributed as follows : 

Commanding the Corps of Engineers and Engineer Department, and on 
Board of Ordnance and Fortification and Inland Waterways Commission- 1 

Office of the Chief of Engineers ^ 

Office of the Chief of Engineers and Light-House Board l 

Division engineer j 

The Board of Engineers 

Biver and harbor works ““I"."':" 

S^'ortifications, river and harbor works, and light-house districts 0 

Fortifications and river and harbor works — to 

Division engineer, The Board of Engineers, and river and harbor works l 

Division engineer, fortifications, and river and harbor works 

Mississippi River Commission, river alid harbor works, and light-honse 

districts" ^ — ^ 7 

Division engineer and river and harbor works 1 

Leave of absence 7 

General Staff - r 

Cuba 

Philippines Division i- 

Division engineer, fortifications, river and harbor works, and iight-house 

district 1 

Light-House Establishment 1 

Isthmian Canal Commission (one being chief engineer) o 

Division engineer, river and harbor works, and chief engineer officer, Pacific 


Division 7 

Mississippi River Commission and river and harbor works 1 

Infantry and Cavalry School and State College 4 

Post of Fort Leavenworth, Kans., and Third Battalion of Engineers S 

River and harbor works and light-house districts 3 

Fortifications, California Debris Commission, and light-house district 1 

Post of Washington Barracks, D. C., and Engineer School 15 

Northern and Northwestern Lakes and light-house district 1 

Public buildings and grounds. District of Columbia — 1 

Washington Aqueduct, fortifications, and river and harbor works 2 


Buildings for War College, Washington Barracks, at the Soldiers’ Home, 

and for the Department of Agriculture-- — 

Engineer Commissioner, District of Columbia 

United States Military Academy - 

Post of Fort Mason, Cal., and First Battalion of Engineers 


Assistant to Engineer Commissioner, District of Columbia 1 

En route from Cuba ■ ^ o 

River and harbor works and California Debris Commission — 1 

River and harbor works and board of road commissioners of Alaska. 1 

Mississippi River Commission — 1 

Office Chief of Staff — 1 

Superintendent State, War, and Navy Department building — 1 


Yellowstone National Park ; 1 

Chief engineer officer, Southwestern Dtvision ,1 

National Match : 2^ 

Fortifications of Guantanamo Bay, Cuba 1 

General Hospital, Port Bayard, N. Mex__ ' 1 

Graduating leave of absence ^ ; S 

Total .171 


THE BOARD Ot ENGINEERS. 

The regulations for the government of the Corps of Engineers pro- 
vide for a Board of Engineers, consisting of not less than three officers, 
designated by the Chief of Engiiieers, with the sanction of the Secre- 
tary of War. This Board acts in an advisory capacity to the Chief 
of Engineers upon imiiortant questions of engineering. One of its 
principal duties is to plan or revise the projects for perniaiient forti- 
fications of the United States. 

During the fiscal year the Board has reported upon various sub- 
jects connected with fortification work. 

A statement of the composition of this Board during the past fiscal 
year will be found in its report. 

(See Appendix No. 1.) 

FORTIFICATIONS. 


The scheme of national defense u]Don which work was in progress 
between 1888 and 1906 was based primarily upon a report submitted 
January 16, 1886, b}^ the Endicott Board. On January 31, 1905, the 
President organized a board, with the Secretary of War as president, 
to review the projects for the United States and for the insular pos- 
sessions, to indicate the localities where defenses are most urgently 
needed, and to determine the character and general extent of the 
defenses, with their estimated cost. The Board submitted its final 
report February 1, 1906. 

Permanent seacoast defenses have been installed at the following 
localities in the United States : 


1. Kennebec River, Maine. 

2. Portland, Me. 

3. Portsmouth, N. H. 

4. Boston, Mass. f 

5. New Bedford, Mass. 

6. Narragansett Bay, Rhode Island. 

7. Eastern entrance to Long Island 

Sound. 

8. New York, N. Y. 

9. Delaware River. 

10. Baltimore, Md. 

11. Washington, D. C. 

12. Hampton Roads, Virginia. 

13. Cape Fear River, North Carolina. 


14. Charleston, S. C. 

15. Port Royal, S. C. 

10. Savannah, Ga. 

17. Key West, Fla. 

18. Tampa Bay, Florida. 

19. Pensacola, Fla. 

20. Mobile, Ala. 

21. New Orleans, La. 

22. Galveston, Tex. 

23. San Diego, Cal. 

24. San Francisco, Cal. 

25. Columbia River, Oregon and Wash- 

ington. 

26. Puget Sound, Washington. 


In accordance with the report of the Board above mentioned, addi- 
tional defenses are to be constructed at some of these points, and also 
at the entrance to Chesapeake Bay, as soon as funds are provided by 
Congress. 



Appropriations for construction 
been made as follows : 


Act of — 

August 18, 1890 $1, 221, 000. 00 

Februaiw 24, 1891 750,000.00 

July 28, 1892-._ 500,000.00 

February 18, 1898 50, 000. 00 

August 1, 1894 500, 000. 00 

March 2, 1895 500, 000. 00^ 

June 6, 1896 2, 400, 000. 00 

March 8, 1897 3, 841, 888. 00 

xlllotments from the ap- 
propriation for “ Na- 
tional Defense,” act 
of March 9, 1898 8, 817, 676. 02 


of gun and mortar batteries have 


Act of— 

May 7, 1898 $3,000,000.00 

.July 7, 1898 2, 562, 600. 00 

March 8, 1899 1, 000, Ot »0. 00 

May 25, 1900 2 , 06 ( 8 omM). oo 

March 1, 1901 1, <;15, (lOO. 6t^ 

June 6, 1902____ 2, 000, ooo. 00 

March 8, 1908 2, 28(;. 425. 0>0 

April 21, 1904 700,000.00 


Total 28, 693, 434. 02 


The following table shows the present status of permanent work 
completed or in progress with funds already provided : 


Calibers. 

Total num- 
ber carried 
by scheme 
of National 
Coast De- 
fense Board. 

Provided 
for l:)y ap- 
propria- 
tions 
made by 
Congress. 


464 

376 

7’i6p« 

i 


14-inph 7’ifl(‘S . 

19 


riflps 

l:]8 

105 

1 fi-i ri r* ]■> T i f 1 Ps . 

169 

133 

S-ioph ri flps . 

72 

70 

6-inch rapid-fire guns 

191 

171 

.'S-i npb rH.pirl-fiT’p 

53 i 
3S ^ 

53 

4.7-inch and 4-inch rapid-fire guns 

38 

S-incii rapid-fire guns 

2S4 

254: 





For the engineer work involved in the completion of the defenses 
recommended by the Board constituted by Executive order of Jan- 
uary 31, 1905, it is estimated that $16,052,431 will be required. 

Since April 21, 1904, no appropriation has been made for the con- 
struction of gun and mortar batteries. The construction of emplace- 
ments, wliicli had been begun under appropriations made up to that 
time, has continued under the original allotments, and as the estimates 
WTre accurate the balances on hand wall be sufficient to complete 
them all. 

At the close of the fiscal year the status of emplacements for which 
funds have been provided by Congress is as f oIIoavs : 


A 

12-inch 

mortars. 

r2-inch. 

10-iiieh. 

8-inch. 

Rapid- 

fire. 

Guns mounted 

376 

105 

a 122 

1 ■ 

;*9-i 

y 

455 

! d 130 

Ready for armament 

Under construction 



Total 





376 

105 

133 

99 1 

j 

587 



“ Including original experimental lO-inch carriage. 

Including 26 winch have been dismounted since the war with Spain and 3 which are 
now temporarily mounted. 

One temporarily. 

/Mncluding 70 6-pounders not requiring permanent emplacements. 



At the close of the previous fiscal year there were reported 
mounted: 


12-ineh 

mortars. 

12-ineh. 

10-inch. 

8-inch. 

Rapid- 

fire. 

375 

105 

119 

94 

325 


A comparison of the last two tables shows an increase during the 
year in guns actually available for service of 1 mortar^ 3 10-inch 
guns, and 130 rapid-fire guns. 

The following table shoAvs that the Engineer and Ordnance depart- 
ineiits haA^e Avorked in harmony, the numbers of gun carriages and 
emplacements being the same, except where extra carriages are 
needed for purposes other than seacoast defense : 


Typo of gun or carriage. 


12-inch mortar carriages, model 1896 

12-inch mortar carriages, model 1891 

12-inch disappearing carriages, L. F., model 1901 

12-inch disappearing carriages, L. F., model 1897 

r2-inch disappearing carriages, L. F., model 1896 

12-inch gun-lift carriages, altered to nondisappearing 

12-inch gun-lift carriages, model 1891 

12-inch hondisappeariiig carriages, model 1892 

10-inch disappearing carriages, A. R. F., model 1896 

10-inch disappearing carriages. L. F., model 1901 

lO-inch disappearing carriages, L. F., model 1896 

10-in eh disappearing carriages, L. F., model 1894 

lO-inch nondisappearing carriages, model 1893 

S-iiich disappearing carriages, L. F., model 1896 

8-inch disappearing carriages, L. F., model 1894 

5- inch nondisappearing carriages, model 1892 

15-inch smoothbore carriages altered for 8-inch rifles 

6- inch disappearing carriages, model 1898 

6-inch rapid-fire (Vickers Son<& Maxim), pedestal mounts 

6-inch disappearing carriages, model 1903 

6-inch rapid-fire, pedestal mounts, model 1900 

6-inch balanced-pillar mounts, model 1896 

6-mch pedestal mounts, model 1903 

4.7- inch rapid-fire (Armstrong pattern), pedestal mounts . 

4.7- inch rapid-flre (Schneider pattern), pedestal mount-. . 

4- ineh rapid-fire (Driggs-Schroeder), pedestal mounts — 

5- inch balanced-pillar mounts 

8-inch casemate nioimts 

S-inch pedestal mounts, model 1902 

8-inch pedestal mounts, model 1903 

2.24-ineh rapid-fire field carriages and rampart mounts . . . 


Total 

carriages 

provided. 

Total 

emplace- 

ments 

provided. 

a 306 

296 


80 

11 

11 

35 

35 

27 

27 

3 

3 

2 

2 

«28 

27 

3 

3 

12 

12 

74 

74 

rt35 

35 

elO 

9 

38 

40 

26 

26 

/9 

(79 

21 


29 

29 

8 

8 

90 

90 

45 

44 

32 

32 

21 

21 

34 

34 

1 

i 1 

4 

4 

114 

114 

2 

2 

60 

60 

78 

78 

70 

(i) 


“ The number of carriages of this type provided for exceeds by 10 the number which 
the Chief of Engineers has notified the Chief of Ordnance are required for the emplace- 
ments he has provided. 

^ One in use at AA’ est Point ; 4 in storage. 

One in use at Sandy Hook Proving Ground. _ , , , 

^ One carriage is the original experimental one for this caliber of gun, and has been put 
out of service at the instance of the Artillery Corps. . 

'' One at Sandy Hook Proving Ground. The number of carriages of this type provided 
for exceeds by 1 the number which the Chief of Engineers has notified the Chief of Ord- 
nance are required for the emplacements he has provided. 

f One at AA'est Point and one at Sandy Hook Proving Ground. 

Five temporary ; armament removed from 3. 

Temporary ; armament removed from 20. 

Temporary, 
i Movable mounts. 

For continuing the construction of gun and mortar batteries in 
accordance with the present plans, an estimate of $4,247,400 is sub- 
mitted. 

Modernising older emplacements . — For these improvements an 
estimate of $942,500 was submitted in 1904. Appropriations have 
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been made for the last three years, aggregating the sum of $700,000. 
This sum is being applied to the most urgently needed betterments. 

The appropriation of $242,500, the balance of the original estimate,, 
is recommended, and an estimate of that amount has been submitted. 

In the annual estimates submitted to the Secretary of War for trans- 
mission to Congress, authority has also been asked to apply the sum 
of $165,261.36, formerly appropriated for the construction of pnexi” 
matic d3mamite batteries (now remaining unspent, due to the aban- 
donment of that form of ordnanc^), to the initiation of mechmiical 
powder service, the need for which has developed since the estimate 
of $942,500 was jirepared. 

Electrical installations, — The National Coast Defense Board esti- 
mated that $5,216,031 would .be required to furnish the necessary 
electrical equipment for the defenses of the United States in addition 
to the current required for searchlights. No funds have been ap- 
propriated since the act of April 21, 1904, which are applicable^ to 
the installation of electrical plants for the service of the batteries. 
In order to begin the installation of this necessary equipment, an 
estimate of $1,000,000 is submitted. 

Fire control at fortifications, — The fortification act, approved June 
25, 1906, provided the sum of $700,000 for this jniriiose, to be dis- 
tributed in the discretion of the Secretary of War among the Engi- 
neer and Ordnance departments and the Signal C^iq^s. Of this 
amount the sum of $217,631.37 was assigned to the Engineer Depart- 
ment. Engineer work is now in progress with these funds and will 
be well advanced by the close of the present working season. 

The fortification act of March 2, 1907, provided the sum of $900,000 
for this purpose, of which $432,784.81 were assigned to the Engineer 
Department, and before June 30, 1907, construction had begun. 

An estimate of $1,685,750 to cover the work of the Engineer and 
Ordnance departments and the Signal Corps under this head for the 
next fiscal year is submitted by the Chief of Artillery. 

Sites for fortifications. — During the past year a site has been 
acquired at Boston, Mass., a part of the pui'chase money being with- 
held, in accordance with the terms of the sale, until a wall separating 
the tract acquired from adjacent ground has been built by the city- or 
Boston. 

No funds have been provided since the act of A|)ril 21, 1904, for 
this purpose. A number of sites are to be acquired to caiTy out the 
approved projects of seacoast defenses, and an estimate of $3,478,500 
is submitted for the acquisition of such sites as may be desirable in the 
near future. 

Searchlights. — With the appropriation of $210,000 contained in the 
fortification appropriation act approved March 2, 1907, it is proposed 
to procure by contract a number of searchlight outfits for distribution 
to as many forts as the funds will permit. The specifications for these 
outfits are now in course of preparation, and investigations are being 
made as to the best type of generators and projectors. The need at all 
defended harbors of an adequate supply of powerful seai-chlights has 
been fully demonstrated by the various exercises and maneuvers of the 
artillery. The Chief of Engineers and the Chief of Artillery are 
entirely in accord in the view that systematic installation of such 
apparatus for night defense should continue. 
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For the purchase and installation of additional searchlight outfits 
an estimate of $1,000,000 is submitted. The National Coast Defense 
Board, constituted by Executive order of January 31, 1905, estimated 
the cost of sufficient searchlights for the coast of the United States as 
$2,987,700, without any provision for reserves. 

Preservation and refair of fortifications, — The modern works of 
defense now constructed represent an expenditure of approximately 
$28,000,000 for engineering work alone. For the preservation and 
reipair of these works during the plresent fiscal year there was appro- 
priated the sum of $200,000, less than 1 per cent of the cost of con- 
struction. These extensive works are composed of iron, which is 
peculiarly subject to the deteriorating effect of damp sea air, and of 
concrete, wdiich in large masses is affected by temperature changes, 
causing cracks, of no importance if promptly closed, but admitting 
water to the interior rooms where is located much costly machinery- 
electrical, conveying, and hoisting. The $200,000 appropriated in 
the act of March 2, 1907, are not sufficient to keep the essential 
features of the fortifications in satisfactory condition. To keep the 
fortifications in effective condition an average expenditure of not less 
than $25,000 per month is essential. With that sum depreciation can 
be made very small in the 1,200 emplacements — a cost of $20.83 only 
per month per gun. 

An estimate of $300,000 for preservation and repair is submitted, 
and it is strongly recommended (in the interest of economy and 
efficient service) that this amount be appropriated. 

Repairs and protection at defenses of Gharleston,^Pen8acola,)Mohile^ 
and Neio Orleans, — For repairs and sea Avails at these localities, ren- 
dered necessary by storms, the following estimates Avere submitted to 
Congress at its last session : 


Charleston, S. C., for the construction of the sea wall necessary for 

the protection of Fort Moultrie .$225, 600 

Pensacola, Fla., for building sea walls for the protection of the sites 
of the fortifications and of the necessary post buildings at Forts 

Pickens and McRee 907, 100 

Pensacola, Fla., for repair and restoration of batteries and other 
structures appurtenant to the defenses of Pensacola, and for re- 
taining w’alls to protect the batteries from floods 109,355 

Mobile, Ala., for repair and restoration of batteries and other struc- 
tures appurtenant to the defenses of Mobile, and for rebuilding sea 
walls and groins for protection of the sites of the fortifications of 

the garrison posts 1, 089, 500 

New Orleans, La., for rebuilding and strengthening the levees for 
protection of the site of the defenses and the garrison post at 
Fort St. Philip 139,800 

Appropriations were made as folloAvs : 

Charleston, Fort Moultrie, “Toward the eonstruction ” of sea wall $100,000 

Pensacola, “ Toward the building ” of sea walls 400, 000 

Pensacola, Toward the repair and restoration ” of the defenses 50, 000 

Mobile, “Toward the repair and restoration” of the defenses — _____ 500,000 

New Orleans, Fort St Philip, “ For rebuilding and strengthening the 

levees ” - — — , 100, 000 


Except in the case of Fort St. Philip, limits identical with the 
estimates were specified also in the act, although only a portion of 
the money was appropriated. 

For the completion of the work above authorized by Congress it is 
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recommended that the balances of the original estimates be appro- 
priated as follows: 


Fort Moultrie, S. G 600 

Pensacola, for sea walls '507, 100 

Pensacola, for repair and restoration of defensive works 59, 355 

Mobile, Ala 589,500 


At Fort St. Philip, New Orleans, $100,000 were appropriated, but 
authority to initiate the proposed^protective levees in their entirety 
was not given. A portion of the^reservation wiU therefore be pro- 
tected, and the balance abandoned to overflow until further funds are 
available. Floods are higher than formerly, due to the building of 
levees below the forts. It is estimated that $40,000 will be required 
to render the Fort St. Philip reservation reasonably safe against 
floods in future, and an estimate of that amount is submitted. 

Supplies for seacoast defenses . — Owing to the large number ^ of 
electric installations supplying power and light in seacoast batteries, 
funds have been appropriated annually for the past eight years for 

tools and electrical and engine supplies for use of the troops for 
maintaining and operating light and power plants in gun and mortar 
batteries.” This appropriation is designed to enable the Engineer 
Department to comply with the regulations of the War Department 
for the supply and service of the batteries. Requisitions are made 
upon the Chi'ef of Engineers, through the district engineer officers, 
and authorized articles are purchased and issued by district engineer 
officers with as little delay as possible. This system has proved 
emimently satisfactory to the garrisons. 

The amount appropriated for this purpose in the act approved 
March 2, 1907, w^as $40,000. The regular issues call for an average 
expenditure of $3,333 a month. 

To furnish the supplies actually needed during the next fiscal year 
it is estimated that $40,000 wull be required, and an estimate of this 
amount is submitted. 

Sea walls and emhanltm.ent8. — The sum of $25,000 w\as appropriated 
for this purpose by the fortification apjDropriation act approved 
March 2, 1907. This amount is being applied to such work only as 
becomes urgently necessary for the j)rotection of the defensive works. 

Based upon detailed estimates -prepared by district engineer officers, 
an estimate of $180,000 is submitted for the construction of sea walls 
and embankments at a number of localities on the Atlantic and Gulf 
coasts, where they are needed to protect the defenses. 

Sea walls ^ defenses of Galveston., Tex. — The defensive wmrks at 
Galveston w^ere unavoidably in most exposed positions, and the level 
of the lands surrounding the batteries was greatly lowered by the 
storm of September 8, 1900. Work of reconstruction and repair of 
the Galveston defenses is now approaching completion under the 
appropriation contained in the fortification act approved March 1, 
1901. Witl\the funds so provided, and in accordance wuth the plans 
before Congress when that appropriation w^as made, each indi vicinal 
battery has been made secure against any similar storms which are 
likely to occur in the future, but no provision has been made to protect 
the sites on which quarters, barracks, and other post buildings must 
be located, except at Fort Crockett. For building a sea wall and 
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filling Tip the reservation at this fort to a height above storm tides the 
sums of $591,046.25 and $158,953*.75 were appropriated in the sundry 
civil appropriation acts of xipril 28, 1904, and June 30, 1906, aggre- 
gating $750,000. Under the latter appropriation the work at Fort 
Crockett is now being completed. 

For similar protection and fill at Forts San Jacinto and Travis 
detailed estimates have been prepared by the district engineer officer, 
amonnting to $925,000 and $350,000, respectively. Such protection is 
necessary for the garrisons required, and the estimates of the district 
officer are submitted for the consideratioil of Congress. 

Preservation and rejKtir of torpedo structures, — xL large number of 
new torpedo-defense structures have been completed, and a number, 
in addition, are approaching completion. An estimate of $50,000 is 
submitted for the preservation and repair of these very numerous 
buildings. The appropriations made to date for building torpedo 
structures aggregate $2,128,000, and it is believed that the above esti- 
mate for maintenance is reasonable when considered in connection 
, with the original cost of the buildings. 

The appropriation act of March 2, 1907^ contained an item of 
$10,000 for this purpose. This sum is being applied to such minor 
repairs as are found from time to time to be most urgently necessary. 

Submarine mines . — While the operation of tor]3edo defenses is the 
duty of the Coast Artillery Corps, the building of structures required 
in connection therewith is under the charge of the Engineer Uepart- 
iiieiit. 

To complete the engineer structures for the torpedo defenses recom- 
mended b,y the IS'ational Coast Defense Board, except at the entrance 
to Chesapeake Bay and at Galveston, Tex. (where, owing to the 
present status of the defenses and garrison posts, it is not considered 
advisable to build the torpedo structures immediately), an estimate 
of $464,964 is submitted, in accordance with the request of the Chief 
of Artillery. 

The sum of $175,000 |)rovided in the fortification act of March 2, 
il907, is being applied in accordance with the artillery scheme. 

I Batteries in insular possessions . — The first appropriation for this 
purpose was contained in the fortification act approved April 21, 
1904, and additional appropriations have been made in each of the 
three succeeding 3^ears, the aggregate amount appropriated to date 
being $2,360,000. ' With these appropriations work is being prose- 
cuted at Guantanamo Bay, Cuba; Honolulu and Pearl Harbor, 
Hawaii, and Manila and Subic Bay, Philippine Islands. 

The defense of the important harbors of the insular possessions has 
been specially considered by the National Coast Defense Board, and 
any funds appropriated for batteries wull be applied in accordance 
with the general projects of that Board. For the construction of 
batteries to be begun next year an estimate of $8,618,000 is submitted, 
$1,020,000 to be applied to" the defense of the naval station at Guan- 
tanamo Bay, Cuba, $1,110,000 to Honolulu and Pearl Harbor, Hawaii, 
and $6,488,000 to Manila, P. I. 

Electrical installations.^ insular possessions. — The National Coast 
Defense Board estimated that $788,713 would be required to furnish 
the necessary electrical equipment for the defenses of the insular 
possessions, in addition to the current required for searchlights. In 
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order to begin the installation of this equipment, an estimate of 
$502,992 is submitted, $103,727 for Guantanamo Ba^q $34,469 for 
Honolulu and Pearl Harbor, $259,080 for Manila, and $105,716 for 
Subic Bay. 

SearchligMs^ insular possessions, — For this purpose the sum of 
$30,000 was appropriated in the act of March 2, 1907. This is now 
under contract. For the purchase and installation of searchlights at 
the defenses of the insular possessions, an estimate of $500,000 is 
submitted, $84,000 to be applied to Guantanamo Bay, Cuba, $57,000 
to San Juan, P. E,, $95,000 to Pearl Harbor and Plonoliilu, Hawaii, 
$57,000 to Guam, $95,000 to Subic Ba}^, Philippine Islands, and 
$114,000 to Manila, P. I. . . , 

Submarine mines,^ insular possessions. — The fortification act of 
March 2, 1907, provided the sum of $200,000 for this purpose. This 
sum is being applied in accordance with the recommendations of the 
Chief of Artillery. 

For this purpose the sum of $129,000 can be advantageously used 
during the next fiscal year, and an estimate of that amount is sub- 
mitted, to be applied at Honolulu and Pearl Harbor, Hawaii. 

Fire control at batteries in insular possessions. — The fortification 
act of March 2, 1907, provided $100,000 for this purpose, which sum 
was available for the work of the Engineer and Ordnance depart- 
ments and the Signal Corps. Of this appropriation the sum of 
^ $75,000 is being applied to wmrk of the Engineer Department involved 
in equipping the batteries most in need of fire-control systems. . 

A number of batteries requiring range-finder service are, or will 
soon be, completed, and it is important for their efficiency that they 
be equipped with fire-control systems. The estimate for this work 
■will, it is understood, be submitted b}’' the Chief of Artillery. 

The following money statements show the condition on June 30, 
1907, of all general appropriations under which operations were in 
progress at the close of the fiscal year : 

“ GUN AND MORTAR BATTERIES.” 

For battery construction. 


July 1, 1906, balance unallotted $100,924.31 

June 30, 1907, net allotments during tbe fiscal year 43, 139. 96 

July 1, 1907, balance unallotted„„ 57, 784.35 

July 1, 1907, amount pledged 57, 784.35 


For modernizing older eynplacements. 

July 1, 1906, balance unallotted. 

Mai’ch 2, 1907, appropriated 


June 30, 1907, net allotments during tlie fiscal yeaa 

July 1, 1907, balance unallotted-^ 10, 785. 95 

For mstallation of range and position finders. 

July 1, 1906, balance unallotted $4,075. 61 

June 30, 1907, net allotments during the fiscal year 4, 075,' 61 


$184, 926. 50 
100, 000. 00 

284, 926. 50 
274, 140. 55 


1 


FOETIFICATIONS. 


Vd 


FIEE CONTROL AT FORTIFICATIONS.” 


July 1, 1906, balance unallotted $985.98 

November 1, 1906, assigned to the Engineer Department from tbe act 

of June 25, 1906__ 217,631. 37 

April 5, 1907, assigned to tbe Engineer Department from the act of 
March 2, 1907 432, 784.81 

651,402.16 

June 30, 1907, net allotments during the fiscal year. 562, 569. 34 

• ' ' 

July 1, 1907, balance unallotted 88,832.82 

July 1, 1907, amount pledged ‘ 88, 832. 82 

“ SITES FOR FORTIFICATIONS AND SEACOAST DEFENSES.” 

July 1, 1906, balance unallotted ______$353, 176. 59 

June 30, 1907, net allotments during the fiscal year 303, 554. 53 

July 1, 1907, balance unallotted 49, 622. 06 

July 1, 1907, amount pledged 1 49, 622. 06 

“ SEARCHLIGHTS FOR HARBOR DEFENSES.” 

July 1, 1906, balance unallotted _$12o, 000. 00 

March 2, 1907, amount appropriated 210, 000. 00 

335, 000. 00 

June SO, 1907, net allotments during the fiscal year 19, 863. 56 

July 1, 1907, balance unallotted 315, 136. 44 

July 1, 1907, pledged •_ 215, 000. 00 

July 1, 1907, balance available for additional outfits 100, 136. 44 

“ PRESERVATION AND REPAIR OF FORTIFICATIONS.” 

July 1, 1906, balance unallotted $208,224.88 

March 2, 1907, amount appropriated 200, 000. 00 


408, 224. 38 

June 30, 1907, net allotments during the fiscal year 408, 224. 38 

“plans for fortifications.” 

July 1, 1906, balance unallotted ^ $5,000.00 

March 2, 1907, amount appropriated 5,000.00 

10, 000. 00 

June 30, 1907, net allotments during the fiscal year 10, 000. OO 

“ SUPPLIES FOR SEACOAST DEFENSES.” 

July 1, 1906, balance unallotted $30, 000. 00 

March 2, 1907, amount appropriated 40, 000. 00 

70,000.00 

June 30, 1907, net allotments during the fiscal year 64, 479. 00 

July 1, 1907, balance unallotted , ‘ 5, 521. 00 

July 1, 1907, amount pledged — : — — 957.00 

July 1, 1907, balance available for allotment during the fiscal year. 4,564. 00 
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“ SEA WALLS AND EMBANKMENTS.” 

July 1, 1906, balance unallotted $50, 631. 92 

March 2, 1907, amount appropriated 25, 000. 00 

75, 631. 92 

June 30, 1907, net allotments during the fiscal year 69, 419; 26 

July 1, 1907, balance available for emergencies during the fiscal 
year '6,212.66 

t 

“ PRESERVATION AND REPAIR OF TORPEDO STRUCTURES.” 

July 1, 1906, balance unallotted $10, 000. 00 

March 2, 1907, amount approimiated 10, 000. 00 

20, 000. 00 

June 30, 1907, net allotments during the fiscal year 19, 715. 27 

July 1, 1907, balance available 284. 73 

“ CASEMATES, GALLERIES, ETC., FOR SUBMARINE MINES.” 

July 1, 1906, balance unallotted $176,053.23 

March 2, 1907, amount appropriated 175, 000. 00 

351, 053. 23 

June 30, 1907, net allotments’ during the fiscal year 250, 854. 06 

• July 1, 1907, balance unallotted 100, 199. 17 

July 1, 1907, amount pledged 100, 199. 17 

“ FORTIFICATIONS IN INSULAR POSSESSIONS.” 

l^^or construction of seacoast 'batteries. 

July 1, 1906, balance unallotted $260, 000. 00 

March 2, 1907, amount appropriated 700,000.00 

960, 000. 00 

June 30, 1907, net allotments during the fiscal year 455, 293. 74 

July 1, 1907, balance unallotted 504, 706. 26 

July 1, 1907, amount pledged 504, 706. 26 

For sites, Ha%miian Islands. 

July 1, 1906, balance unallotted „-_$151, 662. 00 

June 30, 1907, net allotments during the fiscal year 236. 49 

July 1, 1907, balance unallotted^ 151,425.51 

July 1, 1907, amount pledged 151, 425. 51 

For searcJiliglits. 

March 2, 1907, amount appropriated $30,000,00 

June 30, 1907, net allotments during the fiscal year 12, 037. 00 

July 1, 1907, balance unallotted—^, 17, 963. 00 

July 1, 1907, amount pledged 17, 963. 00 

For casemates, galleries, etc., for submarine mines. 

March 2, 1907, amount appropriated $200,000.00 

June 30, 1907, net allotments during the fiscal year 200,000.00 
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FIRE CONTROL IN INSULAR POSSESSIONS.” 


March 2, 1907, portion of appropriation assigned to the Engineer 

Department 

July 1, 1907, amount pledged 


^$ 75 , 000 . 00 
75, 000. 00 


ESTIMATES OF APPROPRIATIONS REQUIRED FOR 1908-9 FOR FORTIFICATIONS. 


Gun and mortar batteries : 

For construction of gun and mortar batteries. ^4,217,400.00 
For modernizing older emplacements 242, 500. 00 

Electrical installations at spacoast fortifications 

Sites for fortifications and seacoast defenses 

Searchlights for harbor defenses 

Preservation and repair of fortifications 

Sea wall, Fort Moultrie, S. C 

Repair and protection of defenses of Pensacola, Ida. : 


For sea walls .$507, 100. 00 

For repairs to batteries, etc 59, 355. 00 


Repair and protection of defences of Mobile, Ala 

Repair and iirotection of defenses at New Orleans, La 

Plans for fortifications 

Supplies for seacoast defenses 

Sea walls and embankments 

Sea walls, defenses of Galveston, Tex. : 

For Fort San Jacinto $925, 000. 00 

For Fort Travis 350,000.00 


Preservation and repair of torpedo structures.. 
Casemates, galleries, etc., for submarine mines. 


Experimental automobile torpedoes 

Fortifications in insular possessions : 

For seacoast batteries — 

Guantanamo Bay, Cuba $1,020,000.00 

Honolulu and Pearl Harbor 1, 110, 000. 00 

Manila, P. I 6, 488, 000. 00 

For installation of electric plants — 

Guantanamo Bay, Cuba .103, 727. 00 

tionolulu and Pearl Harbor 34, 469. 00 

Manila, P. I 259,080.00 

Subic Bay, Philippine Islands 105, 716. 00 

For searchlights — 

San Juan, P. R 57, 000. 00 

Guantanamo Bay, Cuba 84, 000. 00 

Pearl Harbor and Honolulu 95, 000. 00 

Guam 57,000.00 

Subic Bay, Philippine Islands 95, 000. 00 

Manila, P. I 114,000.00 

For torpedo structures at defenses of Hono- 
lulu and Pearl Harbor, Hawaii— 129,000.00 

For sites for fortifications in the Philippine 

Islands 5, 000. 00 


$4, 489, 900. 00 
1 , 000 , 000 . 00 
3, 478, 500. 00 
1 , 000 , 000 . 00 
300, 000. 00 
125, 600. 00 


566, 455. 00 
589, 500. 00 
40, 000. 00 
5, 000. 00 
40,000.00 
180, 000. 00 


1, 275, 000. 00 
50, 000. 00 
464,964.00 
100, 000. 00 


9, 756, 992. 00 


Total 23,461,911.00 

ENGINEER DEPOTS AT WASHINGTON Bxi BRACKS, 
DISTRICT OF COLUMBIA, FORT L E AA^ E N W O R T H , 
KANSAS, AND PORT MASON, CALIFORNIA. 

Officers in charge: Depot at Washington Barracks, Maj. William C. 
Langfitt, Corps of Engineers, until November 30, 1906, and Maj. E. 
Eveleth Winslow, Corps of Engineers, since that date; depot at Fort 
Leavenworth, Maj. Thomas H. Rees, Corps of Engineers, and depot 
at Fort Mason, Capt. Meriwether L. Walker, Corps of Engineers. 
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ENGINEER DEPOT, AVASHINGTON BARRACKS. 

This depot is the repository for part of the military bridge equi- 
page of the Army ; for miscellaneous military engineering tools, sup- 
plies, and materials of all kinds, and for astronomical, surA^eying, 
drafting, and reconnaissance instruments and supplies used by the 
Army and by officers of the Corps of Engineers on public Avorks, both 
military and civil. It purchases and issues military engineering tools 
and supplies and serA^es particularly as an exchange for engineer 
instruments of all kinds, receiving them from the Army or public 
Avorks, caring for them Avhile in store, causing to be made the neces- 
sary repairs, reissuing them Avhen required, and, so far as limited 
appropriations Avill permit, making purchases of such items as can 
not be supplied from store. 

The general Avork of the depot consisted of care of the property on 
hand, purchase of neAv articles, and shipment to troops of supplies as 
needed. During nearly the entire year the engineer troops forming 
the regular garrison of the post Avere absent at maneuver camps or in 
Cuba, consequently the A\mrk of the depot AAms carried on entirely by 
ciAulian employees. Oiving to the nonavailability of the enlisted 
men for detail on extra duty in the depot, the force of civilian em- 
ployees Avas slightly enlarged, but A\ms at all times kept cloAvn to the 
minimum necessary. The large ' requisitions receiired increased the 
AVork considerably, and it is belieA’^ed to have exceeded that of any 
previous year, the total Aveight of supplies shipped being estimated 
at approximately 195,000 pounds. Much Avork Avas entailed in fitting 
out engineer troops for maneuA^er camps and for duty in Cuba and 
the Philippines, and in filling requisitions from the organized 
militia of the States of NeAv York, Indiana, Texas, and Oklahoma. 

The nev7 depot storehouse A\ms completed. The old building used 
for various shops pertaining to the depot and for other purposes con- 
nected Avith the Engineer School is to be demolished at an early date. 
As the shops are a most essential part of the depot, a new building 
should be proAuded for immediately. An estimate for this building is 
included in the estimates to be submitted to Congress at its next ses- 
sion. There is no available place on the post for the storage of the 
various Avagons pertaining to the bridge trains, and the space ai-ail- 
able for the storage of miscellaneous lumber and bridge material is 
far too small. These imperative needs of the depot should be 
attended to at an early date. Roughly estimated, the construction 
of such a shed for the protection of ponton Avagons and other heavy 
bulky ponton material, and for protecting all sorts of lumber used at 
the depot for various purposes v^ould cost about $12,500; an estimate 
for this structure Avill also be included in the estimates to be sub- 
mitted to Congress at its next session. 

ENGINEER DEPOT, FORT LEAVENAVORTII. 

This depot is maintained for the purpose of issuing supplies to the 
battalion of engineers there stationed and for the storage, repair 
and manufacture of ponton material. The shops were in operation 
from the beginning of the fiscal year until July 15, 1906, preparing 
the equipment for the battalion for the maneuvers at Fort Riley and 
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'Overhauling and fitting out the ponton trains. Upon the departure 
of the battalion for Fort Eiley the shops and storehouses were closed, 
and continued so during the remainder of the year owing to the 
absence of the battalion at Fort Eiley and in Cuba. Since March, 
1907, a laborer has been employed in the depot arranging and caring 
for the property. Minor repairs were made and paint applied to 
the steamer Urdgice, Ways and cradle were built and preparations 
made for hauling out the boat for thorough repairs. 

ENGINEER DEPOT, PORT MASON. 

The ponton equipment was put in a serviceable condition, barring 
a slight shortage of balk and chess. Anchors, boat pumps, and 
anchor lines were purchased ; nothing was done with the wagons, as 
they were practically worthless. Companies C and D, First Bat- 
talion of Engineers, were furnished with such expendable sup- 
plies as were needed for instruction. The depot was maintained, 
enlisted men being employed on extra duty as overseer, mechanics, 
and photograjiher. 

The details of the operations of the depots, including purchase, 
issue, and care of all stores, will be found in the reports of the officers 
in charge. 

ENGINEER DEPOT>S, 1907. 

Incidentals. 

Amount appropriated in the army appropriation act of June 12, 1906_ $11,500.00 


June 30, 1907, amount expended during fiscal year 8, 973. 27 

July 1, 1907, balance unexpendGd 2,526.73 

July 1, 1907, outstanding liabilities 2,401.57 

July 1, 1907, balance to revert to Treasury 125. 16 

Instruments. 

Amount appropriated in the army appropriation act of June 12, 1906_ $5, 000. 00 
June SO, 1907, amount expended during fiscal year____ 3, 041. 80 

July 1, 1907, balance unexpended 1, .358. 20 

July 1, 1907, outstanding liabilities 1, 358. 20 


ESTIMATES OF APPROPRIATIONS REQUIRED FOR THE ENGINEER DEPOTS FOR 1908-9. 

For incidental expenses of the depots, including fuel, lights, chem- 
icals, stationery, hardware, machinery, paj^ of civilian clerks, me- 
chanics, and laborers, extra-duty pay to soldiers necessarily em- 

i ployed for periods not less than ten days as artificers on work in 
addition to and not strictly in the line of their military duties, 
such as carpenters, blacksmiths, draftsmen, printers, lithographers, 
photographers, engine drivers, telegraph operators, teamsters, 
wdieelwrights, masons, machinists, painters, overseers, laborers, 
repairs of, and for materials to repair, public buildings and ma- 


chinery, and unforeseen expenses $11, 500. 00 

For purchase and repair of instruments, to be issued to officers of the 
Corps of Engineers and to officers detailed and on duty as acting 
engineer officers for use on public works and surveys 5, 000. 00 


Total - 16,500.00 


(See Appendixes 2, 3, and 4.) 

ENG 1907- 2 ' 
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ENGINEER EQUIPMENT OF TROOPS. 

By the act of Congress approved June 12, 1906, the sum of $40,000 
was appropriated for the procurement of ponton niaterial, tools, 
instruments, and supplies required for use in the engineer equipment 
of troops in the field. This appropriation was limited to the fiscal 
year 1907. 

With these funds engineering supplies were furnished, mainiy 
through the United States engineer depots, for the yarioiis militar}’ 
divisions and departments in the United States and the Philippines 
and for the army of pacification in Cuba ; the engineer troops were 
supplied, so far as possible, with the company equipment called for 
by General Orders, No. 9, Office Chief of Engineers, 1906; and the 
purchase and issue of reconnaissance outfits to military posts a net 
organizations required by General Orders, No. 24, War Department. 
1905, as amended by General Orders, No. 73, War Department, 1907, 
was continued. 

The demand for the Engineer Field Manual, previously published 
in six separate parts, has continued, and it hpfing been found neces- 
sary to provide additional copies, it was decided, with the ap])roval 
of the chief of staff, to prepare a revised edition, bringing the sub- 
ject-matter in certain respects up to date, and consolidating the 
separate parts into a single cover. The preparation of additional 
matter, text, and plates has been in progress and is substantially 
completed. The copy for the new edition would have been sent to 
the printer before the close of the fiscal year had there not been delay 
incurred in waiting for some results of work, and some experiments 
with equipment, in connection with the military occupation of Ciil)a. 

It is expected that the delayed matter will be ready so that the 
work can go to press early in the fiscal year 1908. 

Approximately $20,000 was allotted for the improvement of the 
authorized bridge equipage. Numerous repairs were made to the 
material on hand ; 3 battery and forge wagons were purchased from 
the Ordnance Department; contract was entered into for the con- 
struction of 37 chess wagons, to be delivered early in the fiscal Year 
1908, and a quantity of lumber was purchased for balk, chess, 'and 
trestles. 

The following experimental items of bridge equipment were also 
purchased : One steel ponton boat ; 60 waterproof floats, invented by 
Capt. A. I. Poliansky, Russian army, retired, and 2 new style canvas 
ponton covers, made of Con-Ser-Vit olive drab duck. 

The army appropriation act of March 2, 1907, provided $40,000 for 
the engineer equipment of troops during the fiscal year ending June 
30, 1908. In accordance with the estimates submitted to Congress, 
this amount has been allotted in the following proportions : Twenty 
thousand dollars for bridge equipage ; $13,000 for the purchase and 
issue of reconnaissance outfits to the companies, troops, batteries, ancl 
posts of the Army, ajid for the equipment of engineer companies, ancl 
$7,000 for the investigation and purchase of a field searchlight outfit. 

For the same purposes during the next fiscal year an estimate of 
$40,000 is submitted. 

For details of expenditures under the appropriation for engineer 
equipment of troops see Appendixes 2, 3, and 4. 
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ENGINEEE EQUIPMENT OF TROOPS, 1907. 

Amount appropriated in the army appropriation act of 

June 12, 1906 $40,000.00 

Amount received during year by settlements and de- 
posits in payment for property transferred, sold, and 

lost 6, 339. 31 

$46, 339. 31 

June 30, 1907, amount expended during fiscal year 23, 828. 91 


July 1, 1907, balance unexpended «. 22, 510. 40 

July 1, 1907, outstanding liabilities 22, 434. 99 


Balance deposited in Treasury 75. 41 


CIVILIAN ASSISTANTS TO ENGINEER OFFICERS. 

By act of Congress approved June 12, 1906, the sum of $25,000 
was appropriated ^or civilian assistants to engineer officers serving 
on the staffs of division, corps, and department commanders, to 
enable them to secure the services of surveyors, draftsmen, pho- 
tographers, master laborers, and clerks during the fiscal year 1907. 
These funds have been applied to the purpose for which appro- 
priated; the sum of $24,441.15 ivas expended during the fiscal year, 
and a balance of $558.85 reverted to the Treasury. 

The army appropriation act of March 2, 1907, provided $25,000 
for the same purpose during the fiscal year ending June 30, 1908, 
mid an estimate of the same amount is submitted for the fiscal year 
1909. 


RIVER AND HARBOR IMPROVEMENTS. 

Appropriations . — The funds with which the works for the im- 
provement of rivers and harbors were prosecuted during the past 
fiscal year were derived from the appropriations made b}^ the river 
and harbor act and sundry civil act approved March 3, 1905, the 
river and harbor act approved March 2, 1907, the sundr}^ civil act 
approved March 4, 1907, from such appropriations as have been 
provided by other general acts and by special acts of Congress, and 
from the available balances of former appropriations. 

The following works are provided for by permanent appropria- 
tions : Removing sunken vessels ; operating and care of dredge boats 
on upper Mississippi River; removing obstructions in Mississippi 
River; gauging waters of the Mississippi River and its. tributaries; 
examinations and surveys at South Pass, Mississippi River; main- 
tenance of South Pass channel, Mississippi River; operating snag 
boats on Ohio River ; ojicrating and care of canals, etc. ; support and 
maintenance of the Permanent International Commission of the Con- 
gresses of Navigation. 

Status of wo^4ts . — Statements derived from the reports of the offi- 
cers in charge of the various works, and given herewith, set forth 
the condition of each improvement and the extent of the work per- 
formed during the past fiscal year. 

Expenditures . — The total amount actually expended under the 
direction of the Chief of Engineers in connection with the improve- 
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ineiit of rivers and harbors during the fiscal year ending June 30, 
1907, is as follows: 

Rivers and Iiarbors (general, including examinations, surveys, 

and contingencies) II 

Reinoving sunken vessels ^ 52, 08: t. ST 

Operating snag and dredge boats on upper Mississippi River — y'i' 

Removing obstructions in Mississippi River _ 87, .)o:l o.> 

Gauging waters of the Mississippi River and its tributaries 7, 180. o«l 

Maintenance of Soutli.Pass channel, Mississippi River__- 140, 7-iO. 4.2 

Examinations and surveys at South Pass, Mississippi River ^^8, 02U ss 

Operating snag boats on Ohio River ^ dU. 1.2 


Operating and care of canals, etc 1,441, .J.JO. ss 

Prevention of deposits in New York Harbor i8i . dd 

California Debris Commission (expenses) 18,478. 47 

Permanent International Commission of the Congresses of Navi- 
gation Ij 1R4 48 

International IVaterways Commission -9, o’.:>2. 87 ^ 

Conimissioii on waterway connecting Chesapeake and Delaware 

bays : : 9,293.24 


21,828,434.07 

This amount does not include the following: 

Expenditures under Mississippi River Commission $1, 62.2, 4:26. 8:> 

Enlargement of Governors Island, New York Harbor 74, u(j 

Reclamation of Quarantine Island, Honolulu, Hawaii 16,125.81 

Destruction of ice gorge in Missouri River 370.85 

Constriietioii of j>iers in Hampton Roads at tbe Jamestown Ex- 
position and pier at Jamestown Island, Virginin 261,074. 76 

Funds eontrilmted by citizens of >St. Joseph,, Mo., for improve- 
ment of Missouri River 3, 806. 72 

Funds eontril)uted by citizens of Dallas, Tex., for improvement 

of Trinity River, Texas 7,076.47 

Funds contributed by Twin City Rapid Transit Comi)any of St. 

Paul, Minn., for construction of bridge over Mississippi River 

at Fort Snelliog 4, 128. 43 

Estimates . — The following estimates are submitted by the Chief 
of Engineers for the fiscal 3^ear ending June 80, 1909 : 

ITnder continuing contracts .$25,142, 744 

PiiKler Califoriiia Debris Commission (expenses) 15. 0?H) 

Prevention of deposits in N^w York Harbor 155, 260 

Enlargement of Governors Island, New York 75. ouO 


In addition to the above the Mississippi Eiver Commission sub- 
mits an estimate amounting to $3,000, 000, reduced in this office to 
$ 2 , 000 , 000 . 

Engmeer divisions . — The engineering works in charge of this 
office are arranged in divisions, and officers of the Corps of Engineers 
were assigned as division engineers to overlook these works, as 
follows: 

East of the Eocky Mountains: Northeast Division, Col. Amos 
Stickney to June 4, 1907, and Col. John G. D. Knight since that date ; 
Eastern Division, Col. Amos Stickney to June 4, 1907, and Col. D. MT 
Lockwood since that date; Southeast Division, Lieut. Col. Dan C. 
Kingman ; Gulf Division, CoL Clinton B. Sears to Julv 16, 1906, and 
Col. E. H. Eiiffner since that date; Central Division, Col. G. J. 
Lydecker; Northwest Division, Lieut, Col. W. H. Bixby. West of 
the Eocky Mountains : Pacific Division, Col. W. H. Heu'd' to March 
2, 1907, and Lieut. Col. John Biddle since June 12, 1907; Northern 
Pacific Division, Lieut. CoL S. W. Eoessler, since June 3, 1907. 


RIVER AND HARBOR IMPROVEMENTS. 


21 


Preliminarij exain/mations and siirveys . — The river and harbor act 
of March 2, 1907, provides for preliminary examinations and sur- 
veys of certain localities, and the duty of making* the same has been 
assigned to boards of engineers and to officers of the Corps of Engi- 
neers in charge of the various engineering districts. Eeports thereon 
will be duly submitted when received. 


IMPROVEMENT OF RIVERS' AND liARBORS IN MAINE AND NEW 

HAMPSHIRE. 

This district was in the charge of Lieut. Col. W. M. Black, Corps 
of Engineers, having under his immediate orders Capt. C. W. Otweil, 
Corps of Engineers, to October 12, 1906, and of Captain Otweil Octo- 
• ber 12, to November 24, 1906; in the temporary charge of First Lieuh 
H. C. Jewett, Corps of Engineers, November 24, 1906, to January 15^ 
1907, and of Maj. Edward Burr, Corps of Engineers, January 15 to* 
Maj^ 18, 1907 ; and in the charge of Maj. George A. Zinn, Corps of 
Engineers, since May 18, 1907. Division engineer, Col. Amos Stick- 
ney. Corps of Engineers, to June 4, 1907, and Col. John G. D. Knight, 
Corps of Engineers, since that date. 

i. lyiihec Channel^ Maine . — This channel lies between the eastern 
extremity of the State of Maine and Campobello Island, Canada. 

Originally the depth was about 5 feet at mean low tide and 2 feet 
at low water of spring tides. 

A project was adopted in 1879 which, as subsequently modified, pro- 
vided for a channel 275 feet wide, increasing to 300 feet in the bends, 
and 12 feet deep at mean low tide. This project Avas completed in 
1890, practically as jiroposed, at a cost of $168,954.68. 

The present project awis adopted August 18, 1894, and its object 
Avas to Aviden the then existing channel to a least Avidth of 500 feet, at 
an estimated cost of $150,000. The amount expended on the work of 
the existing 23roject up to the close of the fiscal ending June 30, 
1907, Avas $138,478.30. At the latter date the channel had been 
dredged to the full projected AAndth and depth contemplated by the 
project of 1894. The Avork Avill probably be reasonably permanent, 
but examinations Avill be made from time to time, when opportunity 
offers, to determine this question. 

The maximum draft that can be carried is about 11.5 feet at mean 
low Avater ; the mean A^ariation in tide level is 18.2 feet. The channel, 
AAdiich is about 3 miles long, connects the roads above Avith the Atlantic 
Ocean, and is the convenient and direct approach to Lubec, Eastport, 
and St. Croix Elver from the AvestAAmrd. It is an international pas- 
sage, and the benefits from the improvement are almost entirely gen- 
eral. As the tidal currents are A^ery strong and dense fogs preAuiil a 
large part of the time, the widening of the passage decreases the 
chances of stranding and collision. 

The commerce is reported as folloAA^s, in tons: 1898, 87,000; 1899, 
126,700; 1900, 76,800; 1901, 165,000; 1902, 148,400; 1903, 127,000; 
1904, 76,200; 1905, 86,000; 1906, 74,400. 

For reports on examinations and surAreys see page 279, Annual 
Eeport Chief of Engineers for 1879, and j)age 616, report for 1891. 
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The expenditures during the fisc.al year include a proportion of the 
cost of maintenance of office of division engineer. 

July 1, 1906, balance unexpended-: ^ ^ 

June 30, 1907, amount expended during fiscal year 3o0. 00 

July 1, 1907, balance unexpended It, 567. 02 

(See Appendix A 1.) 

2. N armguagus River ^ Maine.-^TYiO^ navigable portion of the river 
is 7 miles in length. The town of Millbridge is located about 2 miles 
above its mouth and the lumber town of Cherryfield at the head of 
navigation. The mean range of tide is 11.3 feet. 

Before improvement the river was obstructed from its mouth to 
Millbridge by a bar having a depth of 6 feet at mean low tide and less 
than 4 feet at extreme low tide. Between Millbridge and Cherryfield 
the river was obstructed by. bowlders and ledge. 

The original project upon which the first apiiropriation was made 
is set forth in the district officer’s report of December 8, 1870, and 
provided only for the betterment of navigation above Millbridge by 
the removal of obstructions, such as mill waste, sunken bowlders, and 
the construction of an iron spindle on Half Tide rock. This work was 
completed in 1874. The amount expended was $22,000, and the result- 
ing improvement is said to have been of great benefit to navig^ation. 

The improvement of the river below Millbridge was provided for 
by project submitted in 1880. Its object was to dredge a channel 200 
feet wide and 11 feet deep as far up as Long Wharf, and 9 feet thence 
to the anchorage known as Deep Hole. The estimated cost was 
$50,000, and appropriations aggregating this amount were made 
between 1886 and 1899. 

The amount expended on the latter project to the end of the fiscal 
year 1907 was $49,643.81 ; but the project was not completed as origi- 
nally projected, a change having been made necessary by the aban- 
donment of Long Wharf by the steamboat company and the erection 
of a new wharf farther down the river. This change of location of 
the steamboat wharf rendered unnecessary any further dredging 
above that point, and accordingly the last appropriation was ex- 
pended in dredging in front of the wharf and beWeen that point 
and the deep water of the bay. In obtaining a depth of 11 feet to 
the steamboat wharf where it is now located the main object of the 
improvement has been accomplished. The work is only temporary. 
The material excavated was a mixture of sawdust and mud, and will 
be replaced in the course of a few years by a new deposit of the same 
material. It is reported that the portion of the river in front of the 
wharf has already shoaled to a depth of 7 feet at mean low tide. 

Nothing has been done during the fiscal year. 

The commerce for the last eight years is given as follows, in tons : 
1898, 26,147; 1899, 23,545; 1900, 35,825; 1901, 41,934; 1902, 32,885; 
1903, 40,525 ; 1904, 41,925 ; 1905, 52,750 ; 1906, 37,760. 

More than 50 per cent of the tonnage is lumber. 

For reports on examinations and surveys see Annual Reports of 
Chief of Engineers, page 831, report for 1871, and page 535, report 
for 1881. 


July 1, 1906, balance unexpended—- ^350. 19 

July 1, 1907, balance unexpended 350. 19 

( See Appendix A 2.) 
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3. Breakwater from Mount Desert to Porcupine Island^ Bar Har- 
bor^ Me . — The object of the brealiwater is to protect the wharves of 
Bar Harbor and the anchorage in front of the town from the heavy 
seas of soiitherl}^ gales. 

The present project is the original one, approved June 14, 1889, 
modified as to length of breakwater by the revised project of 1893. 
It provides for a breakwater of riprap stone, extending from Porcu- 
pine Island, a distance of 2,500 feet in R westerly direction, to a point 
about 600 feet from the low-water line of Mount Desert Island, the 
estimated cost being $420,200. 

The expenditures to June 30, 1907, -were $189,789.18, by which 
date the breakwater had been raised to a height of mean high tide for 
a distance of 1,790 feet from Porcupine Island. The width on top is 
20 feet and the side slopes are such as the rock naturally assumes. 
As funds become available the existing work will be maintained and 
extended until the proposed length is obtained, after which the cross 
section will be strengthened to the extent required for permanency. 

The beneficial effects resulting from the portion of the breakwater 
already built in protecting the wharves at Bar Harbor and the anch- 
orage basin are appreciably felt ; but in order to secure the desired 
jirotection at high water of spring tides it will probably be found 
necessary to raise the breakwater to a height of about 6 feet above 
mean high tide. The mean range in tides is 11.5 feet. 

The benefits to navigation are general in providing a harbor of 
refuge, and local in making it possible for boats to land at the wdiarves 
at all times with safety. The only convenient method of transporta- 
tion to and from Bar Harbor is by boat. 

No work has been done since i900. At the last inspection it was 
noted that the crest of the portion in place had been lowered through- 
out about 6 feet by storm action. 

The commerce has been reported as follows, in tons: 1898, 22,175; 
1899, 24,393 ; 1901, 4^150. 

For report on examination and survey see Annual Eeport of Chief 


• of Engineers for 1887, page 481. 

July 1, 1906, balance unexpended $210. 82 

Amount aiipropriated by river and harbor act approved March 2, 1907_ 30, 000. 00 

July 1, 1907, balance unexpended 30, 210. 82 

Amount (estimated) required for completion of existing project 200,200.00 

(See Appendix A 3.) 


4. Harbor at Sullivan Falls^ Maine , — Sullivan Eiver has a length 
of about 6 miles and is the outlet of a large bay. About midway of 
its length a point of land projects to such extent as to reduce the tvidth 
to about one-fourth that immediately above and below, and at this 
place the slope and velocity; are such that the locality is termed ‘‘ Sul- 
livan Falls.” The bottom is ledge, the higher portions forming dan- 
gerous obstructions to navigation. Hatchers rock, about midway 
of the narrow channel at the falls, had originally only about 6 inches 
of water over it at mean low tide. The mean range in tides is 11.5 
feet. 

Under a project set forth in report of the district engineer dated 
December 10, 1870, and under appropriations based thereon, the sum 
of $35,000 w^as expended in removing three old piers, in excavating 
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the obstructing ledges at the falls to a depth of 7 feet at nieaii^ low 
tide, and in reiilacing* sjiindles on 'two rocks near the inoiith of the 
river. This work was completed in 1875 and was of material benefit 
to navigation. 

The present project is that referred to in the river and liarbor act 
of June 3 , 1896, as the “approved project,” and published in the 
Annual Eeport of the Chief of Engineers for 1891, page 619. It pro- 
vides for removing Hatchers rock and two other points of ledge to a 
depth of 10 feet at mean low tide,'^at an estimated cost of $35,000. 

The expenditures under the existing project to June 30, 1907, were 
$14,870.64, and the operations consisted ^in removing the entire area 
of Hatchers rock and about five-sixths of ledge “ C ” to a depth of 10 
feet at mean low" tide. About 70 per cent of the wmrk covered by the 
project has been completed. 

To complete the present project the remaining part of ledge “ C,” 
containing about 67 cubic yards in situ, and leclge “ B,” containing* 
255.3 cubic yards in situ, will have to be removed. 

The improvement not only increases the navigable depth, but also., 
by removing the cause of eddies and cross currents, has added to the 
length of time at each high and low tide during w"hich vessels may 
pass through the rapids wfith safet}^ 

Vessels can not use the channel at low stages except wdien the tide 
is slack. This occurs after the tide has flowed about 2 feet, at wdiicli 
time vessels drawing 11 feet can pass through safely. 

The improvement may be regarded as permanent. 

The commerce for the last six years has been as follow"s, in tons: 
1900, 35,926; 1901, 49,125; 1902, 37,050; 1903, 45,700; 1904, 31,400; 
1905, 42,100; 1906, 29,450. 

The commerce consists almost entirely of granite. 

For reports on examinations and surveys, see Annual Report of 
Chief of Engineers, page 836, report for 1871 ; and page 619, report 


for 1891. 

July 1, 1906, balance unexpeuclecl $204. 30 

Jane 30, 1907, amount expended during fiscal year, for works of 
improvement ■ 75. 00 

July 1, 1907, balance unexpended 129. 36 

Amount (estimated) required for completion of existing project 20,000.00 

(See Appendix A 4.) 


5, Union River ^ Maine . — The navigable portion of the river extends 
from the head of Union Bay to the foot of the falls at Ellsworth, a 
distance of about 3f miles. 

Befoi^e improvement the channel was obstructed by a large deposit 
of slabs, edgings, and saw’^dust near Ellswmrth, wdiich practically sus- 
pended navigation except at high tide, by projecting ledges m the 
Narrows about three-fourths of a mile below^ the wdiarves at Ells- 
w-orth, by bowlders at several points along the channel, and by a 
broad, flat bar of sawdust and mud at the mouth. 

The first project for the improvement of the river is contained in 
the report of the district officer dated June 30, 1867, and provided for 
erecting beacons, removing sunken ledges and bow"lders, and dredging 
mill wuaste near Ellswmrth, so as to secure a depth of 3 feet at mean 
low tide, this being the available depth on the bar at the mouth of the 
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river. This improvement was completed in 1873 with an expenditure 
of $30,000. . • 

A survey was made in 1889 under the provisions of the act of 1888, 
and a new project was submitted with a view to obtaining a depth of 
6 feet at mean low tide from the wharves at Ellsworth to deep water 
in the^bay* This depth was to be obtained, by dredging mill waste 
near Ellsworth, b 3 ?- removal of ledge in the J^arrows, and by dredging 
across the bar at the mouth of the river. To maintain the improved 
depth of the latter point the same project provided for the construc- 
tion of a training wall to concentrate the ebb flow in the channel. The 
present authorized, project is that described above with the training 
wall omitted, and is published on page 461, Part 1, Annual Eeport of 
the Chief of Engineers for 1890. 

The act of June 3, 1896, appropriated $15,000 for beginning the 
im|)rovemeiit. This sum was ex23ended in excavating to a depth of 
about 6 feet over a section of river about 3,000 feet long in the 
vicinity of the Narrows, and in canndng a single cut of the dredge 
to the same clepth as far up as the wharves, to afford immediate 
relief to navigation. This single cut was partly filled with new de- 
posit by the next freshet. 

tile act of March 3, 1899, the sum of $15,000 was appropriated 
and a contract was authorized for completing the improvement, at 
an additional cost of $115,000. 

Changes haying occurred since the making of the survey upon 
which the project was based, a new survei^ was made in May, 1899, 
and a project for securing the . completion of the improvement, with 
such changes in quantities as were shown to be necessary b}^ the sur- 
vey", was approved b}?- the Secretary of War June 28, 1899. 

This project wuis completed in 1902. The dredging at the mouth of 
the river and the removal of the ledge in the Narrows were accom- 
plished, and the channel at Ellsivorth, where the material was saw- 
mill waste, was dredged, but the depth at the. latter place is not 
expected . to maintain because of the movement during freshets of 
material from the great deiiosits of mill waste at that locality. 

The expenditures to June 30, 1907, in connection with the last 
project were $142,101.36. 

The mean range in tide is 11.5 feet. 

The commerce for 1906 is given as 15,759 tons, wuth an estimated 
valuation of about $80,000. The business by water is reported to be 
decreasing and that by rail increasing. 

For reports on examinations and surve 5 ^s, see Annual Eeports of 
Chief of Engineers for 1867, page 501; 1890, page 458 ; 1897, page 
800 ; 1898, pa^^. 839, and 1899, page 1026. 


.Jul .7 1, 1906, balance unexpended $2, 898. 64 

July 1, 1907, balance unexpended 2, 898. 64 


(See- Appendix A 5.) 

6. Bagaduee River ^ Maine . — This is a small stream that empties 
into Penobscot Bay at Castine, Me. The upper part of the river 
divides into two branches, one called Northern Bay and the other 
South Bay. Northern Baiq near South Penobscot, is a shoal sheet of 
•water of "about 700 acres area, the bottom of wdiich for the greater 
part is bare at lo-w tide. Before improvement there wuis a narrow 
channel from Bridges Point to BowMen’s wdrarf, which had a depth 
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of less than 2 feet and was obstructed by ledges and bowlders near 
Winslows Island. The South Bay is obstructed by ledges at J ohnsons 
Karrows. Mean rise and fall of tide, 9.8 feet. 

The approved project is understood to be that published at page 398 
of the Annual Report of the Chief of Engineers for 1888. Its object 
is to secure a channel 100 feet wide and 6 feet deep at mean low tide 
from Bridges Point, Northern Bay, to Bowden’s wharf, at an esti- 
mated cost of $45,000. The sam^ project provides for removing a 
small quantity of rock in the channel at Johnsons Narrows, at an 
estimated cost of $1,875. All work done has been in accordance wdth 
this project. About one-third of the work covered by the project may 
be said to have been completed. 

The expenditures to June 30, 1907, "were $28,000. At that date 
there had been made, by dredging and the removal of rocks and 
bowlders, a channel 40 feet wide and 6 feet deep at mean low tide, 
excej)t at Winslows Island, where a depth of only^ 4 feet has been 
secured. The total length of channel is about 4,000 feet. 

The improvement has been regarded as of doubtful public value, 
and it is only recently that any use has ajiparently been made of the 
dredged channel. A small power boat now makes regular trips from 
Castine, carrying passengers and freight. 

For reports on examinations and surveys, see Annual Reports of the 
Chief of Engineers for 1888, page 398 ; 1893, page 724, and 1898, page 
842. 

The tonnage for 1906 is given as 105,990 tons, but this includes the 
business of Castine, at the mouth of the river. The commerce of the 
Bagaduce proper is put at about 27,000 tons, with an estimated value 
of about $175,000. 


July 1, 1906, balance unexpended i|?51. 10 

June 30, 1907, amount expended during fiscal year, for works of 

improvement-: 51 . lo 

Amount (estimated) required for completion of existing project 18,875.00 

(See Appendix A 6.) 


7. Penobscot River^ Maine . — Except the dredging of a sawdust bar 
opposite High Head, near Bucksport, Me., the improvements have 
been confined to a stretch of about 3^ miles of the river at ancl below 
Bangor. Before improvement this part of the river was obstructed 
by ledge, bowlders, and mill waste to such extent as to afford a safe 
available depth of only about 6 feet at extreme low tide. The mean 
range in tides is 13.1 feet. 

The head of navigation is at Bangor ; from thence to the head of the 
bay is about 27 miles. 

The first project was approved August 22, 1870, and called for a 
depth of 12 feet at lowest tides for a width of 150 feet over ^ miles 
of river at and below Bangor. There was expended $198, 300^ 

After a survey, ordered by the act of September 19, 1890, the 
project was modified and extended to include a depth of 11 feet at 
extreme low tide for a width of 360 feet in Bangor Harbor; to wficlen, 
straighten, and deepen the channel near Crosbys Narrows and Sterns’s 
mill to a depth of 12 feet at extreme low tide, and to secure a depth 
of 22 feet at mean low tide between Bucksport and Winterport, at 
an estimated cost of $440,000. March 3, 1899, the project was again 
extended by providing for removal of ledge in front of the Boston 
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and Bangor Steamboat Company’s wharf at Bangor and for deep- 
ening the basin of Kenduskeag stream at its junction with the 
Penobscot, and $28,000 was appropriated for^ the work. The results 
contemplated under these appropriations are regarded as practically 
accomplished. 

By the act of March 2, 1907, Congress adopted a further project 
for an additional width at Bangor, varying from 100 to 300 feet for 
a length of nearly 2,000 feet, the dej)th to be 11 feet at extreme low 
tide (14 feet at mean low water). The estimated cost of this work 
is $130,000. 

The expenditures under the modified and enlarged project (since 
1890) have been $169,500, and the object of the projects has been 
virtually secured down to that of March 2, 1907, though all the work 
estimated for has not been carried out. 

The available depths are as follows: Bangor Harbor, 14 feet at 
mean low tide or 11 feet at extreme Ioav tide; at Sterns’s mill and 
Crosby s Narrows, 15 feet at mean low tide or 12 feet at extreme low 
tide. The shoal at Frankfort flats was dredged to 22 feet at mean 
low^ tide and, so far as known, has given no trouble since. At High 
Head, above Bucksport, the material is soft and shifting; no per- 
manent good can be accomplished by dredging, and, as the shoal is 
not dangerous, no further work is recommended. 

No work was done during the fiscal year 1907. The project' for 
widening the channel at Bangor, adopted in 1907, is to* satisfy a 
demand for an increase in harfor capacity. 

For list of examinations and reports see Annual Report of Chief 
of Engineers for 1906, page 25. The existing project for additional 
width at Bangor is printed in ITouse Document No. 739, Fifty-ninth 
Congress, first session. 

The tonnage for 1905 was given as 848,872, of which about 430,000 
w^as coal, and about 254,000 tons lumber and wood. A conservative 
estimate of the value of the commodities is $3,286,428.20. 

GENERAL IMPROVEMENT. 


July 1, 1906, balance unexpended $8, 565. 73 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 65. 73 


July 1, 1907, balance unexpended 8, 500. 00 


AT BANGOR. 

Amount appropriated by river and harbor act approved March 2, 

1907 $130,000.00 

July 1, 1907, balance unexpended 130,000.00 

(See Appendix A 7.) 

8, Bucksport Harbor, Me . — The mean range in ticle is 10.6 feet. 
Before improvement the bed of the river on the east side in front of 
the wharves of Bucksport w^as obstructed by a deposit of sawdust and 
mud, having a minimum depth of about 4 feet at mean low tide. 

Under appropriations aggregating $16,500, this obstructing shoal, 
locally known as the Middle Ground, was dredged between 1875 and 
1878, under the general project for improving Penobscot River, to a 
depth of 12 feet at mean low tide over that portion of its area lying 
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immediately in front of the wharves, ''and to a depth of 8 feet over the 
remainder. 

The existing project is based upon a report of a survey printed in 
the Annual Eeport of the Chief of Engineers for 1900, page 1103, 
and was adopted by the act of June 13, 1902. It provides for remov- 
ing the Middle Ground, wdiich had again shoaled, to a depth of 16 feet 
at mean low tide, at an estimated cost of $20,000. 

The expenditures under existing •project to close of fiscal year end- 
ing June 30, 1907, have been $18,700. The improvement was com- 
pleted in 1903. 

As there are large sawdust and mud bars above this point, which 
are set in motion in times of freshet, it is exj)ected that the area 
dredged at Biicksport will slowly fill in again in the course of years. 
The improvement should therefore not be regarded as entire^v per- 
manent. 

The commerce for 1906 is given as 15,572 tons, the largest items 
being coal and ice. The estimated value of the commerce is $90,872. 


Jnly 1, 1906, balance xinexpencled 31. 104. 01 

JniiG 30, 1907, amount expended during fiscal year, for maintenaiiee 
of improvement ; 104. 01 

July 1, 1907, balance unexpended : 1,300.00 

(See Appendix A 8.) 


9. Camden Harhor^ Me , — The mean range in tide is 9.7 feet. 
Before improvement navigation was impeded b}^ shoal water, th(u*(" 
being a depth of about 6 feet in the outer harbor at the steam! >oat 
landing and less than 1 foot in the inner harbor, where most of the 
wharves are located. 

The first project is contained in the district officer’s report of De- 
cember 17, 1872, and provided for dredging two channels, one 1,500 
feet long, 100 feet wide, and 7 feet deep at mean low water on tlie 
easterly side of the harbor, the other 1,400 feet long, 100 feet wide, 
and 7 feet deep at mean Imv water. This improvement was conii 
pleted in 1875, under appropriations aggregating $30,000 made by 
acts of 1873, 1874, and 1875. 

The harbor was again surveyed and a new project submitted Bi 
1887, under the provisions of the river and harbor act of 1886. This 
project provided for dredging at the entrance to the harbor to a 
depth of 12 feet at mean low tide ; to dredging a channel on each 
side of the harbor and approaches to the same to a depth of 10 feet; 
to dredging small channels along the wdiarves at the extreme upper 
end of the harbor to 5 feet, and, after completion of the above, to 
dredging the Middle Grouncl of the harbor to the same depths as the 
adjacent channels. The project was completed in 1897, with an 
expenditure of $44,940.79. 

There is one small stream emptying into the harbor at the extreme 
upper end, but it is not a silt-bearing stream, and it is believed that 
the improved depths have remained practically permanent. 

Under the provisions of the river and harbor act of March 3, 1899, 
a new survey was made in the vicinity of the Boston and Bangor 
Steamboat Company’s wharf in the outer harbor and a project sub- 
mitted for increasing the depths in this vicinity to 14 feet at mean 
and 11 feet at extreme low w^ater so as to accommodate the boats of 
this line, which have had difficulty in reaching . their wharves at 
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extreme low run of tides. The cost was estimated at $7,400. This 
project is published at page 1111* of the Annual Eeport of the Chief 
of Engineers for 1900. The work covered by the project has been 
completed. 

^Expenditures under the latter project up to June 30, 1907, were 
$7,459.21, and resulted in completion of the improvement, giving a 
uniform depth of 14 feet at mean low tide over an area in front of 
the Eastern Steamship wharf, where the depth had previously ranged 
from 9.5 to 13 feet. 

For reports on examinations and survey's see Annual Eeports of 
Chief of Engineers for 1873, page 110(5; ^888, page 403, and 1900, 
page 1111. 

The tonnage for 1906 is given as 37,848 tons, of which 16,350 tons 
was coal, 6,000 tons lumber, and 1,200 tons wool. 

A conservative estimate of the value is $817,830. It is impracti- 
cable to state specifically what the effect of the project on freight rates 
has been, but it has permitted of keeping open water routes of trans- 
portation by heavier vessels, which otherwise might have been 


impracticable. 

July 1, 1906, balance unexpended : $103. 28 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 103. 28 

(See Appendix A 9.) 


10. Rocldand TlaTOoT.^ Maine . — The wharves are located on the 
shores of three coves, formed by two projecting points of land on the 
western side of the harbor, known as Crocketts Point and Atlantic 
Point. The general direction of the wharf frontage is north and 
south, and the length of frontage is about 800 feet. Before improve- 
iTient depths in front of the wharves increased very slowly. All the 
wharves except those at the end of Crocketts Point and Atlantic Point 
extended only a short distance beyond the low-water contour, a high 
mean range in tide, which at this point is 9.6 feet, being relied upon 
to give access to moderate and light draft vessels at high tides. The 
entrance to the harbor from the east has a width of about 9,000 feet. 

Before improvement the anchorage in front of the wharves, vessels 
lying at the wharves, and the wharves themselves were endangered 
by heavy seas during easterly gales. 

The first improA'Cment undertaken was to render it a safe harbor of 
refuge for coastwise shipping, and incidentally also to protect the 
wharves as far as possible from heavy seas. To accomplish this a 
project was adoptee! in 1881 in wdiich tAvo breakwaters Avere contem- 
plated, one extending south from Jamesons Point, the other a de- 
tached brealvAvater nearer to and opposite the principal AAdiarves in 
the toAvn ; both to be raised in the jfirst instance to the leA^el of mean 
tide, but Avith the expectation that a further raising avouIcI be neces- 
sary as experience might dictate. 

In 1886 this project Avas amended so as to raise the height of the 
brealvAvater at Jamesons Point to the level of mean high tide. In 
1890 it Avas again amended so as to eliminate the detached breakAvater 
and to provide for extending farther south than Avas first contem- 
plated the breakAvater at J amesons Point. 

By the act of June 3, 1896, Congress adopted a project for dredging 
the inner harbor in the vicinity of the AvharA^es to depths ranging 
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from 4 feet to 13 feet at mean low tide and for removing two danger- 
ous ledges, one occupying a central .position in the harbor, which was 
to be cut down to the depth of 22 feet at mean low tide; the other, 
less centrally located, was to be removed to a depth of 14 feet. The 
estimated cost was $403,000. By the same act this project was com- 
bined with that for the breakwater as one project, and authority was 
given for completing the whole under the continuous-contract S3^steni, 
at an estimated expenditure of $1,036,000. 

The dredging was finished in May, 1901 ; the removal of ledge in 
the fall of 1901. The breakwater was also completed to the height 
and slopes contemplated before the close of the same season. The 
sea slope of the breakwater did not maintain its status under the 
heavy winter gales and ice, and during the succeeding four Amars 
52,372 tons of heavy riprap was placed on it. This was for improve- 
ment rather than maintenance, as it was to be expected that some 
work would be necessar}^ from time to time until the slopes assumed 
a state of rest. 

The total expenditures to the close of the fiscal year 1907 were 
$920,025.79. The benefits resiilting are that the breakwater affords 
a safe and extensive anchorage and harbor of refuge. The removal 
of ledges has increased the available anchorage area, and the dredging 
affords access to the wharves b}^ vessels of greater draft. 

The project is regarded as completed, subject to any work that ma;v 
be needed from time to time until the slopes of the breakwater have 
assumed a condition of permanence. 

The expenditures during the fiscal je^ir 1907 were chiefl}^ for office 
expenses. 

For reports on examinations and surveys see Annual Report of 
Chief of Engineers for 1893, page 729, and report for 1896, page 581. 

The business for 1906 was 591,250 tons, of which 110,000 tons was 
coal and 250,000 tons lime. 

It is impracticable to state definitely the value of the commerce, 
but it has been estimated at $3,385,300. 

The direct effect on freight rates can not be definitely stated, but 
the improvement has provided a commodious harbor of refuge, in 
addition to keeiDing pace with the local demand for better facilities. 


July 1, 1906, balance unexpended I $5, S2-1-. 08 

June 30, 1907, amount expended during fiscal year 349. 87 


July 1, 1907, balance unexpended 5, 474. 21 

(See xippendix A 10.) 


11. Carvers Ilarhor.^ Vinalha-ven.^ Me . — The object of the improve- 
ment is to secure a better anchorage than the harbor afforded in its 
natural state. Before improvement the anchorage was limited as to 
area and depth, there being less than 8 feet at mean low tide over the 
most of it. 

The project of improvement, as approved by the Secretary of War 
May 11, 1897, provides for dredging the inner harbor to a depth of 
16 feet at mean low tide over an area about 23 acres in extent and at 
an estimated cost of $64,000. 

The expenditures under the existing project up to the close of the 
fiscal year ending June 30, 1907, amounted to $43,199.70, 


RIVEB AND HAKBOR IMPROVEMENTS. 31 

The project is completed, giving 16 feet at mean low tide over an 
area about 1,300 feet by 750 feet, or practically all that part of the 
inner harbor used for commerce. 

The improvement will be fairly permanent and will be a benefit to 
navigation in affording a harbor of refuge and increased facilities for 
reaching the wharf. 

The mean range in tides is 9.3 feet. 

For reports on examination and survey see Annual Eeports of 
Chief of Engineers for 1893, page 7S5, and for 1895, page 587. 

The expenditures during fiscal year 1907 were for office expenses. 

The commerce for 1906 is given as 72,886 tons, nearly 13,000 tons 
of which was stone. 


July 1, 1906, balance unexpended $1, 913. 40 

June 30, 1907, amount expended during fiscal year : 113. 10 

July 1, 1907, balance unexpended 1, 800. 30 

(See Appendix A 11.) 


12. Georges River ^ Marne . — This river is a tidal estuary with a 
mean rise and fall of the tide of 10 feet. The head of navigation is 
Thomaston, Me. 

The navigable depth is full 31 fathoms to a point about 1 mile 
from Thomaston, but from this point to the heacl of navigation the 
channel before improvement was narrow, with a short bend at one 
point and with a least depth of about 11 feet at mean low tide. 

By act of June 3, 1896, Congress adopted a project for dredging to 
16 feet at mean low tide, and to wddths as follows: As far up as the 
bend, 160 feet; in the bend, 220 feet; beyond the bend, 125 feet, 
narrowing to 90 feet at the upper end. 

The estimated cost was $26,000. 

The expenditures to June 30, 1907, were $26,000, and the work 
covered hj the project has been accomplished. 

Gradual shoaling by material brought down by freshets may be 
expected, but the process will be slow and a depth sufficient to accom- 
modate the traffic will probably be maintained for a number of years. 

The depth of the dredged channel is such that vessels could be 
towed out at any stage of the tide, but as the business at that locality 
does not seem to w^arrant the maintenance of a tug they have to wait 
until near high vT'ater and a favorable wind in order to go in or out 
under sail wnth safety. 

The total amount charged to maintenance is $212.09, of which 
$142.09 was expended during the 5 ^ear 1907 for office expenses. 

For report on examination and survey see Annual Eeports of Chief 
of Engineers for 1893, page 734, and for 1895, page 591. 

The commerce for 1906 was 18,950 tons, principally coal, lime, and 
wood. A conservative estimate of the value would be $85,600. 


July 1, 1906, balance unexpended S142. 09 

June 30, 1907, amount expended during fiscal year 142, 09 


(See Appendix A 12.) 

13. Sasanoa River.^ Maine . — Originally this stream was much ob- 
structed in the vicinity of Upper Hell Gate. The channel at and 
near that place was crooked and narrow, and was obstructed by 
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dangerous ledges, the slioalest of which had not more than 3 feet of 
water over it at mean low tide. 

Between 1870 and 1881 the sum of $45,500 was appropriated, and 
the navigation was niiich improved by rock excavation, dredging, and 
the construction of a small jetty. 

By act of June 3, 1896, a new project was adopted for wicleniiig 
the channel at Upper Hell Gate to 125 feet, with a depth of 12 feet 
! at mean low tide, ledge excavation ; for dredgiug to the same depth 

at Carletons ledges, and for constructing a small jetty at the Camp 
Ground, at an estimated cost of $19,000, which amount was appro- 
priated by the same act. This project was completed in 1898 at a 
cost of $11,987.69. 

The present project submitted by the Board of Engineers for 
Elvers and Harbors, February 7, 1907, is to increase to a width of not 
less than 140 feet the channel 90 feet wide made under the first proj- 
ect through the ledges southeastwardly of Upper Hell Gate, and to 
remove Flat rock, all to the depth of 12 feet at mean low tide. This 
project was adopted by the act of March 2, 1907, which contained 
an appropriation of the entire estimated cost, viz, $44,000. 

The expenditures under the existing project to June 30, 1907, ha ve 
p been $458.05. No actual work has yet lieeii done. Speciiications for 

1; doing all the work covered by the project have been printed and 

V issued, and bids invited by public advertisement. 

' The Sasanoa is a tidal river or thoroughfare about 9 miles in 

length, connecting the Kennebec Elver at Bath, with. Sheeps- 
I cot River. It is navigable throughout its entire length, and has 

|i about 12 feet depth at mean low tide over the slioalest parts. The 

j' mean range of tide in the vicinity of the proposed improvement is 

about 8.5 feet. The exact tonnage for 1906 is not known, but the 
I: value is estimated as over $125,000. The number of passengers car- 

, ried exceeded 70,000. The effect on freight rates can not be stated in 

: a definite way, but the improvement permits the use of larger vessels 

necessaiy to accommodate the increasing business and renders tlie 
passage less dangerous. 

For reports on examinations and surveys see Annual Eeports of 
the Chief of Engineers for 1867, page 499 ; 1895, page 593 ; for map 
, 1880, page 334. 


Amount appropriated by river and harbor act approved March 2, 

1907 ' $44,000.00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 458. 05 

JutY 1, 1907, balance unexpended 43,541.95 

July 1, 1907, outstanding liabilities 50.00 

July 1, 1907, balance available-.^ 43 . 491 . 95 

(See Appendix A 13.) 


Eenneiec River ^ Maine , — Before improvement the main chan- 

nel of the river between the foot of Swan Island and Gardiner was 
obstructed by shoals near Beef rock, with only 10 feet of water at 
mean low’ tide, by dangerous sunken ledges in’Lovejoy Narrows, by 
a shoal below South Gardiner, with only 8 feet on it at mean low 
tide, and by a ledge at Nehumkeg Island. The steamboat channel to 
the west of Swan Island (at Hatchs rock) was obstructed bv a shoal 
over which there was only U feet of water, and the channel beGveen 
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Gardiner and Augusta, a distance of miles, was obstructed by slioals 
which gave a navigable depth of only ^ feet in low summer tides. 

^ Appropriations for minor improvements were made at various 
times between 1827 and 1852. 

^ In 1866 a project was begun for improving the upper part of the 
river, with a view to obtaining a channel 7 feet deep and 100 feet wide 
at low Vvater. This project, with modifications, was completed in 
1877, and resulted in obtaining a channel 10 feet deep at mean low 
tide and not less than 100 feet wide ?n its lowest summer stages as far 
up as Gardiner, and a depth of 6^ feet at low tide and width of 100 
feet from Gardiner to Augusta. 

The channel w^est of Swan Island, being obstructed b}^ shoal water 
(81 feet at mean low tide) and a too narrow channel at the head of 
the island, by shoal water at Hatchs rock, below Eichmond, and by a 
• very narrow channel 30 feet wide at the foot of the island, was im- 
proved by dredging in 1881-1883, so as to give a channel 175 feet wide 
and 11 feet deep at the foot of the island and a channel of about 80 feet 
width and 10 feet depth at Hatchs rock and the head of the island. 

^ The river and harbor act of 1886 provided for a new survey of the 
river from Bath to Augusta. This survey was made in 1887, and a 
project embracing di*edging, rock excavation, and contraction works 
was submitted for the further improvement of the river. In 1892 this 
project was revised to secure depths as follows: Thirteen feet at mean 
low tide as far up as Sands Island, 12 feet thence to Hinckleys shoal, 
above Gardiner, and 10 feet thence to Augusta, at an estimated cost of 
$388,500. This project was approved August 19, 1892, and was essen- 
tially completed in 1898. 

The total expenditures upon the river to June 30, 1907, under the 
projects above enumerated, were $487,850: 

The improved channel obtained under the above projects has suf- 
fered some loss of available depth by the deposits brought down by 
freshets. This shoaling has been most marked in the stretch of 6-J 
miles of river between Gardiner and Augusta, the further improve- 
ment of which is provided for by the river and harbor act approved 
June 13, 1902, which appropriated $40,000 and authorized a continu- 
ous contract for the completion of the project. The last project is 
published at page 1121 of the Annual Eeport of the Chief of Engi- 
neers for 1900, and proposes a widening of the channel from Gardiner 
to Augusta to 125 feet and a cleaning out of the old dredged channel 
and its further deepening to 16 feet at mean high water, or 11 feet at 
mean low water. 

The expenditures under the project of 1902 have been $18,089.35. 
A contract for all the work between Gardiner and Augusta has been 
made with the Eastern Dredging Company, and work was commenced 
June 7, 1906, suspended for the winter November 7, 1906, and resumed 
June 19, 1907. Up to the end of the fiscal year about 55,000 cubic 
yards of material had been removed, or about 25 per cent of the whole 
number of cubic yards estimated to complete the contract. The total 
estimated amount ($81,000) to complete the project has been appro- 
priated and is now available. It is proposed to continue work under 
this contract until the project is completed. 

A project for improvement between the mouth and Gardiner was 
adopted by the river and harbor act of March 2, 1907, and is de- 
ENG 1907 3 
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signed to obtain, by dredging and ledge excavation, channels tlirongh 
the shoals between the foot of Swan Island and Gardiner at least 
150 feet wide and of such depths that for a vessel passing up the 
river at the usual speed on the flood tide and timed to reach Gardiner 
at high water the available depth would at no point be less than 20.5 
feet. The depth over ledge is to be 1 foot greater than this. Two 
training walls are to be repaired and one of them lengthened TOO 
feet. The cost of the project is estimated at $275,000. 

The sum of $75,000 was appropriated, with authority to make con- 
tracts to complete the project at a cost not to' exceed $200,000 addi- 
tional, which is yet to be appropriated. Specifications for contracts 
for the wmrk under this project are now being prepared. Expendi- 
tures under this project have been $3.71. 

It is proposed to apply the new appropriation asked for to con- 
tinuing the improvement of the river from the mouth to Gardiner. 

The mean rise and fall of tides at Bath is 6.9 feet ; at Gardiner 5.1 
feet; at Augusta 4.3 feet. Augusta is the head of navigation and is 
about 44 miles above the mouth of the river. Probably not more than 
7 feet at mean low tide could be carried up from Gardiner to Augusta, 
which is the shoalest paid, of the stream. 

For reports on examinations and surveys see Annual Eeports of 
the Chief of Engineers for 1867, page 488; 1881, page 479; 1888, 
page 412; 1892, page 541, and 1900, page 1121, and House Document 
No. 321, Fifty-ninth Congress, second session. 

The commerce for 1906 amounted to 997,548 tons, the value of 
which has been conservatively estimated as $4,849,550. 

While the use of the river for transportation purposes has some 
value in a competitive way, the principal effect on freight rates is 
due to the increased depths, permitting the use of larger vessels for 
handling such commodities as coal, ice, and lumber, which demand 
cheap transportation. It was estimated by the American Ice Com- 
pany in 1906 that an increase of 3 feet in depth (from 17 feet to 20 
feet) would result in a saving of 20 cents per ton in the freight rate 


on ice. As the ice shi23ments for 1906 are placed at 500,000 tons, this 
would have amounted to $100,000 for that year alone. 

GENERAL IMPROVEMENT. 

July 1, 1900, balance unexpended $12,666.38 

June 30, 1907, amount expended during fiscal 5 'ear, for works of 
improvement 166. 38 

July 1, 1907, balance unexpended 12, 500. 00 

BETWEEN GARDINER AND AUGUSTA. 

July 1, 1906, balance unexpended $54, 802. 75 

Amount appropriated by sundry civil act approved March 4, 1907___ 26, 000. 00 

80,802.75 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 17 , 892. 10 

July 1, 1907, balance unexpended 62, 910. 65 

July 1, 1907, outstanding liabilities 4, 898. 81 

July 1, 1907, balance available 58, Oil. 84 

July 1, 1907, amount covered by uncompleted contracts 56, 579. 58 
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FEOM THE MOUTH TO GARDINEE. 


Amount appropriated by rirer and harbor act approved March 2, 

1907 $75,000.00 

June 80, 1907, amount expended during fiscal j^ear, for works of 
imiirovement 3.71 


July 1, 1907, balance unexpended 74, 996. 29 

July 1, 1907, outstanding liabilities 209. 60 


July 1, 1907, balance available 74, 786. 69 

Amount (estimated) required for completion of existing project 200,000.00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 100,000.00 

Submitted in compliance with requirements of sundry civil act of 
, June 4, 1897. 

(See Appendix A 14.) 


15. Portland Harbo7\ Maine . — The entrance to the main part of the 
harbor of Portland, or the anchorage, has always been good, but 
before improvement the approach to the inner harbor was obstructed 
by a shoal known as the Middle Ground, over which the depth was 
only from 8 to 10 feet at mean low tide, while between it and Stain-' 
ford ledge the greatest available depth was only 16 feet. The best 
part of the wharf front was exposed to swell from the main entrance, 
Avliich sometimes made it dangerous for vessels to lie at the docks, and 
along this front the depth was in some places as shallow as 4 feet. 

The first work of improvement undertaken by the Government was 
the construction of the breakwater. This was begun as early as 1836. 
It was completed in 1874. 

The work of deepening the harbor was begun under the act of Con- 
gress of 1868, the plan of improvement being to excavate a channel 
300 feet wide and 20 feet deep at mean low tide through the southern 
slope of the Middle Ground and to remove the bar off the Grand 
Trunk Railroad wharves to the same depth. 

The project was modified in 1870 so as to provide for a channel 400 
feet wide, and again in 1871 so as to provide for a channel 500 feet 
wide. In 1872 further modifications were made by including in the 
project the dredging of Back Cove and the dredging of the inner 
harbor up to the harbor commissioner’s lines to a depth of 16 feet at 
mean low tide. The project, modified as above described, excepting 
some dredging in the inner harbor, was completed by 1876. Between 
1881 and i885 the Middle Ground was removed to a depth of 21 feet 
at mean low tide. 

A further deepening of a portion of the harbor to 29 feet at mean 
low tide was next begun under the project of 1886. To this was sub- 
sequently added, in 1890, a small amount of dredging in the upper 
part of the harbor. 

In 1894 the project Avas extended to cover the widening of the upper 
part of the 29-foot area and the dredging of a channel 25 feet deep to 
connect the deep water in the low^er of the harbor with deep 
w^ater in the upper part. This work was completed in 1894. 

By the act of June 3, 1896, Congress adopted a project for dredging 
to 30 feet at mean low tide over the greater part of the harbor, at an 
estimated cost of $770,000, and included in the project the further 
improvement of Back Cove at a combined estimate of $946,250. The 
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same act appropriated $20,000 for beginning work, and authorized 
the making of a contract for its completion. 

The latter project was completed in 1902, at a cost which was about 
$253,000 less than the estimate. By the sundry civd act of March 3, 
1905, Congress authorized an amendment to the project hj which the 
30- foot channel is to be continued up Fore River as far as the Boston 
and Maine Railroad bridge, a channel of entrance to Back Cove 
dredged to the same depth, the width in each case to be about 300 
feet, and a small area on the south side of the harbor, in front of the 
old dry dock, also to be dredged. 

The total expenditures up to the close of the fiscal .year ending June 
30, 1907, have been $1,392,413.70— $576,477.05 under former projects 
and $815,966.65 under the existing one. As above stated, the jarious 
projects have been completed excepting the amendment of 1905, under 
which work v/as commenced the last day of October, 1905, and on 
which dredging has since been in progress. 

The channel in Fore River between Boston and Maine bridge, East- 
ern Division, and Vaughan bridge, and the approach to the Eastern 
Division bridge have, in general, been dredged to full width and 
depth except about half way between the biidges, where an area 
of hard material was encountered which will require the use of a 
hard digging dredge. . 

The approach to Vaughan bridge and the channel between Vaughan 
bridge and the Boston and Maine Railroad bridge, Western Division, 
have not been dredged. 

The channel at the entrance to Back Cove to be 30 feet deep at 
mean low water, and 300 feet wide in the reaches, and widened at 
the bends, is nearly completed, a strip 100 feet Avide and about 
1,500 feet long in the entrance reach, and a small shoal of liard mate- 
rial in the inner reach only remain to be done to complete the entrance 
channel. The area in front of the old dry dock is about 82 per cent 
completed. 

There are no silt-bearing streams emptying into Portland Harbor, 
and the improved depths obtained under the project Avill be prac- 
tically permanent. The maximum draft that can be carried to the 
wharves in Portland Harbor at mean low tide is 30 feet and to the 
wharves in Back Cove about 11 feet. The mean range in tide is 8.8 
feet. 

Two principal advantages have followed this large improvement. 
A large and well-sheltered deep-water anchorage has been created 
under the shelter of the breakwater, and the trans- Atlantic vessels 
can arrive and depart from their docks at the lowest stages of tide. 

The portion of the harbor in Avhich most of the dredging has been 
done is the lower part of so-called Fore River. This river is crossed 
by four bridges. Going up the harbor these are: (1) Portland 
bridge; (2) bridge of the Boston and Maine Railroad, Eastern Divi- 
sion; (3) Vaughan bridge, belonging to city; (4) bridge of Boston 
and Maine Railroad, Western Division. Portland bridge has a draw 
65 feet wide, and admits vessels of the largest class coming to Port- 
land.^ The next bridge has recently been reconstructed with a draw 
opening of 60 feet, and the city of Portland is now engaged in the 
reconstruction of the third bridge Avith an opening of not less than 
60 feet. The improvement in the bridges and the new chdnnels wull 
afford great relief to the coal trade and other deep-draft commerce, 
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which has been much hampered and retarded by lack of room and 
sufficient water. 

For reports on examinations and surveys, see Annual Eeports of 
Chief of Engineers for 1886, page 541; 1893, page 735; 1901, page 
1009, and House Document 445, Fifty-ninth Congress, first session. 

The commerce for 1906 is given as 2,546,625 tons, of which about 
one-half Avas coal. 

It is im|)racticable to make a definite statement as to the effect of 
the improA^^ement on freight rates, but a large trans- Atlantic business 
has been greatly helped, and the capacity of the harbor has kept 
pace AAnth the increase in size and draft of vessels used in the coal 
traffic AAdth the accompanying saAung in cost of transportation. 


July 1, 1906, balance unexpended $140, 148. 16 

^ xlmount appropriated by sundry civil act approved March 4, 1907— 59, 000. 00 


199, 148. 16 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 1 68, 864. 81 

July 1, 1907, balance unexpended 130,283.35 

July 1, 1907, outstanding liabilities 25, 581. 43 

.July 1, 1907, balance available--, 104, 701. 92 

July 1, .1907, amount covered by uncompleted contracts 78, 219. 86 

(See Appendix A 15.) 


16, Saco Rivei% Maine. — In its original condition Saco Eiver had 
a A-ery Avinding course Avith abrupt bends and narroAA^s, which, Avith 
its sunken rocks and ledges, presented many difficulties of naviga- 
tion. The depth on the bar Avas only 2 feet at mean low water. 

The original projects appear to liaA^e been — 

(1) From 1824-1827 for the erection of piers, placing beacons and 
buoys, and removing obstructions near the entrance to the harbor. 
Under this project 12 piers of timber and stone were built, 10 in the 
river to mark sunken rocks and to facilitate navigation by sailing 
A^essels, and 2 outside the mouth designed, but without success, to 
create a channel through the bar. The construction and maintenance 
of these works cost, 1824-1827, $12,000. 

(2) Adopted by the act of June 23, 1866^ to construct a breakAvater 
2,915 feet long connecting the tAAm outside piers, and to repair the 
rii^er piers and improve the channel. Under this project, completed 
in 1874, the channel in the river and through the bar Avas improved, 
and a breakAvater built on the north side of the channel 4,200 feet 
long and 10 feet high aboA^'e mean low Avater, at an expense of 
$162,271.75. 

The existing project is the consolidation by the act of September 
19, 1890, of the project adopted in 1884 for repairing the breakwater, 
extending it 2,200 feet to Sharps ledge, building a stone jetty on the 
south side of the channel, and dredging between the jetties, at an esti- 
mated cost of $356,500; and' the projek adopted in 1886 for improv- 
ing the river to Saco, 5 miles above its mouth, to the depth of 6 feet 
at mean low water, estimated to cost $50,000, amounting to $406,500. 
But some uncertainty seems to exist whether Congress has adopted 
that part of the project extending the breakwater 2,200 feet to Sharps 
ledge. By the report of the district officer in 1900, from an examina- 
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tioii made at that time, it appears that extension of the breakwater is 
necessary to prevent the influx of sand into^ the channel, which is 
from the north side. The entire existing project or only 43 per cent 
of the same has been accomplished, depending^ upon whether or not 
the project be taken to include the extension of the breakwater 2,200 
feet to Sharps ledge. 

On June 30, 1907, there had been expended on this consolidated 
project $172,258.37, with which all the works of improvement have 
been completed except the extension of the breakwater 2,200 feet to 
Sharps ledge, estimated to cost $200,000, and. upon which no work 
has been done. An examination made in 1900 showed that 34 feet 
at mean low water was the maximum draft that could then be car- 
ried over the bar, the shoalest part of the locality under improve- 
ment. No examination has since been made from which the depth 
can be given to June 30, 1907. 

The mean range of tides is 8.8 feet. 

The head of navigation is at Saco and Biddeford on opposite sides 
of the river, to which towns, about 5 miles above the bar, the riA^er is 
navigable in fact. 

The commerce benefited by the improA^ement consists of coal and 
building materials, principally coal, and amounted, for 1906, to 40,679 
tons, of an estimated value of $206,735. 

A description of the harbor and of the earliest improvements is 
published in the Eeport of the Chief of Engineers for 1866, page 188. 
The present project for improA^ement at the river’s niouth is pub- 
lished in the report for 1884, page 484, and for improving the riA^er 
above the bar in the report for 1886, page 552. 

It is proposed to apply the available balance to extending the break- 
water toAvard Sharps ledge. 


July 1, 1906, balance unexpended $5, 241. 63 

July 1, 1907, balance unexpended 5, 241. 63 

Amount (estimated) required for completion of existing project 200,000.00 

(See Appendix A 16.) 


17, Cafe PoTfoise Harbor^ Maine , — Originally the harbor had a 
depth of about 13 feet at mean Ioav tide, but for a small area only, 
and the entrance was obstructed by a bar on Avhich there was only 
about 10 feet of Avater at mean low tide. The anchorage Aras too 
small to accommodate the craft seeking the harbor for refuge only, 
aside from the local commerce. 

Under a project adopted March 3, 1899, a channel of entrance 200 
feet wide and 16 feet deep at mean Ioav tide and an anchorage, area 
about 3,000 feet long, 600 feet Avide, and 15 feet deep at mean Ioav 
tide were secured by the close of the fiscal year 1902, under an outlay 
of $72,501.15. ^ . 

The present ppject, adopted by the act of March 2, 1907, aims to 
deepen and straighten the outer entrance channel, Avhich is narrow 
and crooked, so as to give a width of 200 feet and a depth of 18 feet at 
mean Ioav tide. The estimated cost is $46,000, and the full amount 
was appropriated by the act of 1907. 

The amount expended on the project of 1907 to the close of the year 
is $74.20. ■ 

The mean range of tides is about 8.8 feet. 
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No commercial statistics have been obtained. 

For reports on examinations and surveys see Annual Keports of 
the Chief of Engineers for 1895, page 583; for 1899, page 1050, and 
House Document No. 191, Fifty-ninth Congress, first session. 


July 1, 1906, balance unexpended » $7, 498. 85 


Amount appropriated by river and harbor act approved March 2, 1907_ 46, 000. 00 
June 30, 1907, amount expended during fiscal year, for works of 
improvement j* 74. 20 


July 1, 1907, balance unexpended 45, 925. 80 

July 1, 1907, outstanding liabilities 1. 70 

July 1, 1907, balance available 45, 924. 10 

(See Appendix A 17.) 


^ ^ 18. Kennebunk Biver^ Maine . — By an act of Congress in 1798 pro- 
vision was made for keeping in re^oair a pier built at the mouth of the 
river, and under subsequent projects, from 1829 to 1871, an easterly 
and westerly pier of stone at the mouth of the river, and a wharf of 
timber cribs filled with stone about 700 feet above the shore end of the 
easterly jiier, appear to have been extended and maintained. 

In 1876 the project was modified to obtain by dredging a channel 
of navigable width, not less than 4 feet deep at mean low water, from 
the mouth of the river up about l-J* miles to Kennebunkport, at an 
estimated cost of $5,000. 

By 1893 the original and modified projects were completed. A 
westerly pier 600 feet long, an easterly pier 290 feet long, and a wharf 
300 feet long appear to have been extended and maintained, and a 
channel of navigable width, 4 feet deep at mean low tide, obtained 
b}^ dredging and rock excavation. 

* In December, 1902, an estimate was submitted, amounting to 
$3,500, for the repair of the two piers and the wharf, and this sum 
was appropriated for maintenance by the act of March 3, 1905. 

The total expenditures to June 30, 1907, amounted to $86,949.88, 
of which $3,365.87 was expended for maintenance and applied to the 
rebuilding of the wooden portion of the wharf and in general repair 
of the two piers. This project is completed. 

The maximum draft that could be carried at mean low water on 
June 30, 1906, over the shoalest part of the locality under improve- 
ment is 4 feet. The mean range of tide is 9 feet. 

The head of navigation is at Kennebunkport, to which point, 1-J- 
miles from its mouth, the river is navigable in fact. 

The commerce benefited consists principally of coal, of which 2,000 
tons was delivered on the river in 1906. An occasional vessel brings 
in lumber for the ship^nirds, of which there are two at this point. 

A description of the improvement at the mouth of the river may 
be found in the Annual Eeport of the Chief of Engineers for 1870, 
page 506, and of the channel above the mouth, in the report for 1875, 
Part 2, page 434. 

For reports on preliminary examinations and surveys see Annual 
Eeports of the Chief of Engineers for 1875, Part 2, page 432, and for 
1890, page 471. 


« Balance. of appropriation of June 6, 1900, not considered applicable under 
existing project. 
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July 1, 1906, balance unexpended $225. 4(> 

June 30, 1907, amount expended during* fiscal year, for maintenance 
of improvement' ' ^ 31. 33 

July 1, 1907, balance unexpended 134. 13 

(See Appendix A 18.) 


19, Torh IlarloT^ Maine , — York Harbor is the month of York 
Elver, a small stream emptying into the Atlantic Ocean, about 10 
miles east of Portsmouth, N. PI. * Originally the channel was crooked 
and difficult to navigate. A project was apiaroved in 1886 for widen- 
ing and straightening the channel by removing part of the spit off 
the southwest point o'? Stage Yeck, removing part of a sand shoal off 
Bragdons Island, and removing the upper shoal just north of Brag- 
dons Island, at an estimated cost of $25,000, subsequently increased 
(in 1888) to $44,000, on account of some of the material proving 
harder than was expected. This project was regarded as completecl 
in 1894. The cost was $44,000. 

The existing project was adopted by the act of March 3, 1905. It 
provides for widening the channel off Bragdons Island about 170 feet 
by dredging to the depth of 10 feet at mean low tide, and for remov- 
ing to the same depth the point of a projecting shoal just above, at 
an estimated cost of $13,400. 

The expenditures to June 30, 1907, under the existing project were 
$13,400. The project of 1905 is completed. 

The mean rise of tides is 8 feet. 

For reports on examinations and surveys see Annual Eeports of 
Chief of Engineers for 1885, page 485, and for 1904, page 819. 

The commerce for 1906 amounted to 27,650 tons, chiefly bricks, 
estimated to amount in value to $116,075. The place is much fre- 


quented by pleasure craft during the summer. 

July 1, 1906, balance unexpended $227. 27 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 227. 27 

(See Appendix A 19.) 


W. IlarhoT at Isles of Shoals^ Maine , — The most protected anchor- 
age at Isles of Shoals, known as Gosport Harbor, lies between Star 
Island on the south and southwest. Cedar Island on the southeast, 
and Smuttynose Island on the north and northeast. At mean low 
water its anchorage of about 32 acres had a depth of 18 to 48 feet and 
none of its entrances less than 24 feet. 

The original project of March' 3, 1821, appears to have been to 
rebuild the small breakwater on the north side of Haleys Cove, pro- 
jecting westerly from Smuttynose Island to Cedar Island, directly 
protecting Gosport Harbor from easterly storms. 

The amount expended on the original project prior to operations 
under the existing project was $13,251.61. 

The existing project, adopted by the act of June 13, 1902, is to con- 
struct a breakwater on the base of the breakwater that was built 
under the project of 1821 between Smuttynose and Cedar islands, the 
upper part of which throughout its length had been demolished down 
to the level of IJ feet above mean low water, at an estimated cost of 
$30,000. 

The .amount expended on the work of the existing project to June 
30, 1907, is $28,201.60, all for improvement, with which the break- 
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water between Smiittynose and Cedar islands has been com| 3 leted to 
the height of 15 feet above mean low water, completing the project. 

The mean range of tides is 8.6 feet. 

The commerce benefited by the improvement is inconsiderable, but 
the harbor is of value as a harbor of refuge in the open sea 6 miles off 
the coast. 

A report of a survey of the Smuttynose Island breakwater is pub- 
lished in the Anniual Keport, Chief of Engineers, for 1875, Part 2, 
iiage 421. A description of the harbor, with survey and estimate for 
the new breakwater, is in the Annual Report for 1900, page 1172. 


July 1, 1906, balance unexpended Si, 798. 40 

July 1, 1907, balance unexi)euded ’ 1, 798. 40 

(See Appendix A 20.) 


^7. Coclieco River ^ Ne%o Hampshire . — ^Appropriations amounting to 
$10,060, made from 1829 to 1837, inclusive, had been applied to the 
reduction of obstructions in the natural channel prior to the sys- 
tematic improvement of this river, begun in 1870, when it was found 
to have a good channel not less than 6 feet deep at mean low water 
from its confluence with the Piscataqua River to the Lower Narrows, 
about 1-| miles below the lowest bridge at Dover. Above the Lower 
Narrows the channel was obstructed by ledges and shoals upon which 
at mean low water the depth was from 6 inches to 2 feet. The 
original project for systematic improvement, adopted by the act of 
March 3, 1871, was to obtain a channel 40 feet wide and 4 feet deep 
at mean low ivater from the Lower Narrows to the head of navigation 
at Dover. Under the original^ and amended projects completed in 
1888 the amount expended prior to operations under the existing 
project, including the expenditures from 1829 to 1837, was $170,060. 

The existing project, adopted by the act of September 19, 1890, is 
to obtain a channel 60 to 75 feet wide and 7 feet deep at mean low 
water (in rock 50 feet wide and 7-| feet deep) from the mouth of the 
river to the head of navigation, at an estimated cost of $175,000. By 
the act of June 13, 1902, this project was extended to include the 
restoration of the channel in the Lamprey River, which, from 1881- 
1883, under specific appropriations, had been dredged at mean high 
water 100 feet wide and 12 feet deep to the Lower Narrows and 40 feet 
wide and 11 feet deep to the wharves at Newmarket, N. H. ^ 

To June 30, 1907, there has been expended on the existing project 
for improving Cocheco River, $137,000, as follows : Cocheco fever, for 
improvement, $119,089.93; for maintenance, $9,642.54; for Lamprey 
River, for maintenance, $8,267.53. As a result the channel in Cocheco 
River has been completed except over a small portion about 3,500 feet 
below Dover, where some additional ledge excavation may be neces- 
sary, the basin at Dover and the channel near the mouth, where shoal- 
ing had occurred, have been redredged, and the channel in Lamprey 
River has been restored to the full authorized dimensions. 

The maximum draft that can be carried in .Cocheco River is 6-| feet 
at mean low tide, and in Lamprey River 11 feet at high tide. 

The mean range of tide is 6.8 feet. 

The head of navigation is at the lowest bridge in Dover, to which 
point, 3 miles from its confluence with the Piscataqua River and 13 
miles from the sea, the Cocheco River is navigable in fact. 
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The commerce for 1906 amounted to 180,265 tons. Definite figures 
as to the effect on freight rates brought about by the work of im- 
provement can not be given, but great advantage has been derived, 
particularly in the coal trade, through the employment of somewhat 
larger vessels and the existence of competitive water transportation. 

The original project, adopted in 18T1, is published in the Annual 
Eeport of the Chief of Engineers for 1871, page 858; the existing 
project, adopted in 1890, in the Annual Report for 1890, page 475. 
A map of Cocheco River in the vicinity of Dover may be found in 
the Annual Eeport for 1885, page 474. 


July 1, 190(3, balance unexpended $21, 898. 36 

June 30, 1907, amount exiDended during fiscal year: 

For works of improvement $7, 544. 82 

For maintenance of improvement 9, 642. 54 

17,187.36 


July 1, 1907, balance unexpended ^ 4, 711. 00 


(See Appendix A 21.) 

Eoaeter River^ New Hampshire, — In its original condition at 
mean high water, Exeter River was navigable from its mouth, in 
Great Bay, 7.8 miles, to Fernald’s wharf in Exeter for vessels draw- 
ing 10 feet; thence to the upper wdiarves at Exeter, 0.5 mile, the 
depth was 5 feet. 

The original project, adopted by the act of June 14, 1880, was to 
obtain a channel 40 feet wide from the mouth, 8.3 miles to the upper 
wharves at Exeter, 12 feet deep at high water 5.6 miles to Oxbow, 
and 10 feet deep from Oxbow to Exeter. Under this project the 
amount expended prior to operations under the existing project was 
$35,000, with which the original project was completed. 

The existing project, adopted by the act of March 3, 1899, is to 
obtain a channel 40 feet wide at mean high water, 12 feet deep to 
Oxbow and 11 feet from Oxbow to Exeter, with a turning basin 200 
by 110 feet at Exeter, estimated to cost (increased estimate) $19,000. 

Tljie amount expended under the existing project to June 30, 1907, 
is $18,254.42, all for improvement, with which a channel and turning 
basin of the dimensions prescribed have been obtained, completing 
the project. 

The mean range of tides is 6 feet. 

The head of navigation is at the upper wharves at Exeter, to which 
point, 8.3 miles above its mouth, the river is navigable in fact. 

The original project is described in the Annual Report of the Chief 
of Engineers for 1875, page 427, and the existing project in report 
for 1897, page 818. 


July 1, 1906, balance unexpended $745.58 

July 1, 1907, balance unexpended 745. 58 

(See Appendix A 22.) 


23. IlarhoT of refuge at Little Harbor.^ New Hampshire. — In its 
original condition the entrance to Little Harbor was but 3 feet deep at 
mean low water, and its anchorage ground, 650 by 125 feet in area and 9 
feet in depth at mean low water, was exposed to the full force of the sea. 

The original, which is also the existing, project, adopted by the act 
of August 5, 1886, extended by act of August il, 1888, and as recluced 
in 1894, is to obtain a channel 3,000 feet long, 100 feet wide, and 12 
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feet deep at mean low water, and an anchorage basin of the same 
depth 40 acres in area, and construct two breakwaters at the entrance, 
at an estimated cost, as revised in 1894, of $145,000. 

lo June 30, 1907, the amount expended on the existing project is — 
for miprojemeiit, $133,227.33 ; for maintenance, $3,121.74; total, 
$136,349.07, with Avhich the project has been completed; but it may 
be necessary to do some work on the breakwaters from time to time. 

The maximum draft over the showiest part of the improved channel 
and basin is 11 feet at mean low water. The mean range of tides is 
8 feet. 

The commerce benefited is inconsiderable, and the improvement is 
designed to afford a harbor of refuge for yachts and coastwise vessels. 
During the year 1906, 407 vessels are reported to have anchored 
behind the breakwaters. 

The original project is published in the Annual Eeport of the Chief 
of Engineers for 1882, page 507 ; the modifications, with map of the 
harbor, in the report for 1887, page 470. 


.Tilly 1, 1906, balance unexpended . $8, 650. 93 

July 1, 1907, balance unexpended 8, 650. 93 


(See Appendix A 23.) 

EXAMINATIONS AND SURVF.YS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

Eeports on preliminary examinations and surveys required by the 
river and harbor act of March 3, 1905, of the following localities 
within this district were duly submitted by the district officer. They 
were reviewecl by the Board of Engineers for Eivers and Harbors, 
pursuant to law, and were transmitted to Congress and printed in 
documents, as indicated : 

7. PreUminary examination and survey of Longoove^ i¥^., with a 
vieiD to the removal of two ledges, — Eeports dated September 25, 
1905, and June 22, 1906, respectively, are printed in House Document 
No. 213, Fifty-ninth Congress, first session. The improvement is 
not considered' worthy of being undertaken by the United States. 

PrelAmirui/ry examination and survey of Hendricks Harbor,^ 
Mahie^ with a vieiv to rock removal , — Eeports dated September 28, 
1905, and June 18, 1906, respectively, are printed in House Document 
No. 272, Fifty-ninth Congress, second session. The locality is not 
considered wo'rtliy of impiwement by the United States.^ 

3, P rHiuii'nary ercammcition and survey of Kennebec River Maine, 
from the nujath'to Gardiner, — Eeports dated September 14, 1905, and 
Novendoer 21, 1906, respectively, are printed in House Document No. 
321, Fifty-ninth Congress, second session. The plans presented are 
for improvement at an estimated cost of $275,000, with about $2,000 
amiually for maintenance after completion. 

P J^rel/imdnary examination and survey of Marsh River {South 
Branrh of Penobscot River) ^ at and near Frankfort^ Me , — Eeports 
dated December 8, 1905, and August 21, 1906, respectively, are printed 
in House Document No. 274, Fifty-ninth Congress, second session. 
It is not deemed advis.able for the United States to undertake 
improvement of this locality. 
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IMPROVEiMENT OF RIVERS AND HARBORS IN VERMONT, IN EASTERN 
MASSACHUSETTS, AND IN NEW YORK ON LAKE CHAAIPLAIN. 

This district was in the charge of Maj. Edward Burr, Corps of 
Engineers, having under his immediate orders Capt. G. E. Liikesh, 
Corps of Engineers, to July 14, 1906, and First Lieut. H. C. Jewett, 
Corps of Engineers, to November 21, 1906, and since June 11, 1907. 
Division engineer, Col. Amos Stickney, Corps of Engineers, to June 
4, 1907, and^ Col. John G. D. Knfght, Corps of Engineers, since that 
date. 

1. NewhiirypoH IlarboT^ MassacJmsetts , — Prior to specific appro- 
priations for Newburyport Harbor funds applicable to Merriinac 
Kiver, of which it is the estuary, were devoted to removing a sand bar 
and constructing a breakwater at the river’s mouth, 1828 to 1836, and 
to removing obstructing ledges, piers, and wrecks, 1870 to 1880. In 
its original condition the outlet of the Merrimac Kiver, which, be- 
tween Plum Island and Salisbury Point was 1,000 feet wide and 30 
feet deep at mean low water, wms obstructed by a sand bar, nearly a 
mile outside, through which, in 1880, a narrow channel about 7 feet 
deep at mean low Avater Avas maintained by the current of the riATr. 

The original project, adopted by the act of June 14, 1880, AAdiich is 
the existing project, is to create at the outer bar a permanent channel 

1,000 feet Avide and at least 17 feet deep at mean Ioav Avater, by con- 
structing two converging jetties, projecting, one from the north shore 
2,910 feet, the other from the south shore, 1,500 feet, their outer ends 

1,000 feet apart, Avhich, Avith the protection of the beach in their vicin- 
ity, Avas estimated in 1881 to cost $365,000. The direction of jetties 
and shore protection was modified in 1883, and in 1882 the partial 
closing of Plum Island Basin with a timber dike about 800 feet long 
and 5-|- feet above mean low Avater was added to the project, increasing 
the cost (as estimated in 1884) to $375,000. In 1884 a modification of 
the project provided for extending both jetties 610 feet parallel to the 
axis of the channel and in 1886 for increasing that extension to 

1,000 feet, increasing the cost of the Avork, as estimated in 1897, to 
$599,547.49. 

To June 30, 1907, the amount expended on this project Avas $368,- 
133.65, of which $5,314.58 was for maintenance. In addition, $500 
was expended in 1901 for removal of North rock under authority of 
act of March 3, 1899. The expenditure for maintenance in the fiscal 
year 1907 was applied to expenses incurred in inspection of the reto] 3 - 
ping of 100 feet of the north jetty. 

With the expenditure for improvement, the north jetty has been 
completed for a total length of 2,705 feet and the south 'jetty com- 
pleted except for a distance of 30 feet at its outer end; the Plum 
Island Basin has been closed with a timber dike 817 feet long, 5 ^ feet 
high above mean low water, except near the middle, where a Aveir 150 
feet long and 2 feet above mean low water was left temporarily, and 
tAYo sand catchers, respectively 480 and 572 feet in length, haA^ been 
built in rear of the south jetty. Both jetties are 15 feet wide on top, 
AA^hich is in a plane 12 feet above mean low Avater, and have slopes of 
1 on 2 on the seaward face and 1 on 1 on the shoreward face. The 
project is about 80 per cent completed. 
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June 30, 1907, the maximum draft that can be carried over the 
bar at mean low water is 12.5 feet. The mean ran^e of tides is 7.7 
feet. 

The commerce of the harbor, chiefly coal, amounted in 1905 to 
165,833 tons and in 1906 to 169,975 tons. Of the latter amount, 
73,827 tons was reshipped to points on the Merrimac and Powow 

rivers. 

It is reported that the improvement made has reduced freight 
rates 25 cents per ton, and that if •the projected depth of 17 feet at 
mean low water be obtained over the outer bar it would still further 
reduce the freight rates 15 to 25 cents per ton. 

The original project, as reported by a Board of Engineers, with 
map^ of the harbor, is published in Annual Eeport of the Chief of 
Engineers for 1881, page 502; the modifications in jetties and shore 
protection, in reports for 1883, page 437, and 1884, page 494; the 
parallel extension of the jetties, with map and additional estimate, in 
report for 1897, page 825, and a survey of the bar. and entrance, in 
report for 1905, page 802. 

A survey and map of the bar and entrance, with estimate for 
removing obstructions in the mouth of the river, are published in 
House Document No. 339, Fifty-ninth Congress, second session. 


Julj’ 1, 1006, balance unexpended $30,214.55 

June 30, 1907, ainount expended during fiscal year, for maintenance 
of improvement 348. 20 

July 1, 1907, balance..unexpended 29,866.35 

July 1, 1907, amount covered by uncompleted contracts 27,000.00 

Amount (estimated) required for completion of existing project 200, 862.07 

(See Appendix B 1.) 


2, MeTfimm River ^ Massachusetts . — In its original condition the 
Merrimac River had a practicable channel 7 feet deep at mean low 
water from its mouth 9 miles to South Amesbury, but besides being 
narrow and crooked the channel was obstructed by ledges, bowlders, 
and shoals. 

The original projects appear to have been — 

(1) For improving the bar at the mouth of the river, by erection of 
piers or other works, adopted by act of May 23, 1828; subsequently 
improved under separate project for “ Improving harbor at New- 
buryport. Mass.” 

(’2) For the improvement of the river above the mouth, by the 
removal of the remains of a dam at the upper falls and of a rock at 
the lower falls, of Gangway rock in Newbiiryport Harbor, and a 
Avreck near the mouth of the river. 

Upon the original and modified projects, prior to operations under 
the existing project, there were expended: IFpon the project of 1828, 
$67466.72, and upon the project of 1870, as largely extended by the 
acts of Jiine 23, 1874, and June.3, 1896, $187,000; total, $254,466.72. 

The existing project, adopted by the act of March 3, 1899, is to 
obtain a channel 7 feet deep at mean low water, 150 feet wide, 
from Newbiiryport 14-| miles to Haverhill, at an estimated cost of 
$171,442.70. 
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The amount expended on the existing project to June 30, 1907, is 
$106,187.62, of which $1,432.75 was applied to maintmiance of im- 
provement, and 10 cents derived from sales. With this expenditure 
the channel has been completed to the full jirojected depth and width 
up to the highway bridge at Haverhill, by dredging through eight 
shoals, aggregating 3 miles in length. By the expenditure for 
maintenance during the fiscal year 1907, the shoals in the channel 
at the bend, about 3,000 feet above Rocks Bridge, were removed, 
restoring the full projected width and depth. The dredging of the 
authorized channel is nearly completed. 

The commerce of the river is chiefly in coal distributed to the cities 
and towns along its banks, and amounted in 1904 to 76,527 tons, and 
in 1906 to 73,827 tons. The improvement of the channel is reported 
to enable the delivery of coal by water at rates 35 to 50 cents per 
ton less than by rail. 

The head of navigation is at the hat factory, one-half mile above 
the railroad bridge at Haverhill, to which point the stream is navi- 
gable in fact, 174 miles above its mouth in h%vburyport Harbor. 

June 30, 1907, the maximum draft that can be carried at mean low 
water over the shoalest part of the improved channel beloAV the high- 
way bridge at tiaverhill is 7 feet. 

The mean range of tides is, at the mouth of the river, 7.7 feet, and 
at Haverhill bridge 4.6 feet, at low-water stage of the river. 

The project of 1870-1874 is published in the Annual Report of the 
Chief of Engineers for 1869, page 421; as extended in 1874, in report 
for 1876, page 165; as extended in 1896, in report for 1896, page 616; 
and the existing project adopted in 1899, in report for 1897, page 865. 

The report of a survey, with estimate of cost, to deepen the channel 
to 9 feet at mean low water, is published in Annual Report for 1904, 
pages 872-878. 

An examination for a channel 12 feet deep to Haverhill (unfavor- 
ably reported), and a surve}^ and estimate for removing obstructions 
at the mouth of the river (favorably reported) made in 1906, are 
published in House Document No. 339, Fifty-ninth Congress, second 
session. 


July 1, 1906, balance unexpended ^40,035.23 

June 30, 1907, amount expended during fiscal year: 

For works of improvement .$24, 790. 00 

For maintenance of improvement 1, 432. 75 

26, 222. 75 

July 1, 1907, balance unexpended 13,812.48 

July 1, 1907, outstanding liabilities 2,538.88 

July 1, 1907, balance available 11,273.60 

July 1, 1907, amount covered by uncompleted contracts 9, 774. 05 


Amount (estimated) required for completion of existing project 52, 875. 35 

(See Appendix B 2.) 

S. Essex River^ Massachusetts , — In its original condition Essex 
River had a channel not less than 6 feet deep at mean low water from 
itk mouth in Ipswich Bay for a distance of about 2^ miles ; but thence 
for 24 miles to the head of navigation in fact at the railroad bridge 
at Essex, the channel was narrow, crooked, and shallow, having a 
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greatest continuous depth of 1.7 feet, navigation being further im- 
peded by bowlders obstructing tha channel. 

Idle original jiroject, adopted July 13, 1892, which is also the ex- 
isting project, is to obtain a channel 4 feet deep at mean low water 
and 60 feet wide to the head of navigation, at an estimated cost of 
$25,000; modified, March 23, 1899, by limiting the improvement to 
the channel below the bridge at Essex, which had been rebuilt with- 
out a draw. 

To^June 30, 1907, the amount Expended was $22,150, of which 
$390.79, expended in the fiscal i^ear 1907, was for surveying the im- 
proved channel to ascertain the locality and extent of dredging neces- 
sary in maintenance. Although the completion of the chaiind up to 
the high W' ay bridge at Essex was reported February 2, 1901, com- 
plaint was made in 1905 of an obstruction in mid-channel, and in 
• June, 1905, a group of seveml bowlders, about 1,300 feet below the 
head of navigation and wuthin the scope of the approved project, was 
removed at an expense of $300. 

By the act of March 2, 1907, $5,000 was appropriated for the resto- 
ration of the channel in Essex River, with proviso : 

That no part of this sum shall be expended unless a further amount of five 
thousand dollars shall be provided by the State of Massachusetts or other agency, 
and made subject to the order of the Secretary of tVar in such maimer as he 
may direct, to be expended upon said project under his direction. 

The legislature of Massachusetts passed, and the governor approved, 
June 24, 1907, a resolve, as follows: 

That there l)e allowed and paid out of the treasury of the Commonwealth a 
sum not exceeding five thousand dollars, to be expended under the direction of 
the harbor and land commissioners for the improvement of Essex River, the 
same to be expended in conjunction with an equal amount appropriated by the 
Congress of the United States for the same purpose. 

The maximum draft that can be carried, June 30, 1907, over the 
shoalest part of the locality under improvement is reported to be 
about 2 feet. The mean range of tides is 8.8 feet. 

No freight is carried on the river, but the improvement is for the 
purpose of permitting the exit of about 30 fishing schooners which 
are built annually on the river, each of about 125 tons register, at an 
average cost of $12,000. 

The project, wuth map and report of survey, is published in the 
Annual Report of the Chief of Engineers for 1891, pages 676-678. 

The report of a preliminary examination of the river, made in 
1905, is printed in House Document No. 68, Fifty-ninth Congress, 
first session. 


July 1, 1906, balance unexpended $3, 240. 79 

Amount appropriated by river and harbor act approved March 2, 1907. 5, 000. 00 


8,240.79 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement ^90. 79 

July 1, 1907, balance unexpended , 7, 850. 00 

(See Appendix B 3.) 

If, Harbor of refuge,^ Sandy Bay^ Gape Ann,^ Massachusetts . — In 
its original condition this bay, whose southerly shore extends about 
2 miles westerly from the point of Straitsmouth Island, and thence 
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about 2 miles northerly to Andrews Point, had a good holding ground 
of sand mixed with mud, and a depth of 7-J- to 15 fathoms at mean 
low water, but was fully exposed to easterly, northeasterly, and north- 
erly gales. The original project, adopted by the act of July 5, 1884, 
was to build a breakwater consisting of a mound of rubblestone to the 
grade of 22 feet below mean low water, 40 feet wide on top, to be siir- 
inoiinted by a masonry wall, and to extend from Averys ledge a little 
west of north 3,600 feet to Abners ledge, thence 5,400 feet north- 
westerly in the direction of Andrews Point, covering an anchorage of 
about 1,377 acres. 

This project, with the cross section of the breakwater as modified 
by a Board of Engineers February 13, 1900, is the existing project, 
the breakwater to consist of a mound of rubblestone built to the grade 
of 12 feet below mean low water, where it will have a width of 117 
feet, its harbor slope to be 1 on 1, its seaw^ard slope 1 on 1 up to 25 
feet below mean low water, and 1 on 2 thence to the top, 12 feet below 
mean low water; the rubble mound to be surmounted with a core of 
rubblestone, to be faced with selected stone to be laid horizontally on 
the sea face, to weigh not less than 8 tons each and to be laid with a 
batter of 1 on 2, and on the harbor face to weigh not less than 3 tons 
each and be laid with a batter of 1 on 1 ; to be surmounted at grade 17 
above mean low water wuth a single course of capstones, whose upper 
surface shall be 22 feet above mean low water; at an estimated cost 
(as revised in 1900) of $6,904,952.25. 

The river and harbor act of March 2, 1907, authorized a continuing 
contract for this work to the extent of $100,000 in excess of the appro- 
priations then made. This amount remains to be appropriated. 

The amount expended under the existing project to June 30, 1907, 
not including outstanding liabilities, is $1,387,314.59 (including $1 
derived from sales), all for improvement, with which 1,833,348 tons 
of rubblestone has been placed in the substructure of the breakwater, 
and its condition is approximately as follows : 

In the southern arm for a length of 3,530 feet the mound of rubble- 
stone has been completed up to the grade of 12 feet below mean low 
water, with the full width of 117 feet prescribed in the project; the 
rubble core of the sujierstructure has been built to the height of mean 
low water, 2,990 feet, and to the height of 5 feet above mean low 
water for 540 feet farther. 

In the western arm for a length of 1,710 feet from the angle the 
mound of rubblestone has been likewise completed to the full "height 
(12 feet below mean low water) and full width (117 feet) projected, 
except for a small bench on the inner slope 13 feet deep and 17 feet 
wide, and stone has been deposited for a farther distance of 490 feet 
without regular form ; a rubble core of the superstructure has been 
built to the height of mean low water for 1,310 feet and to the height 
of mean high water for 400 feet. 

The deiDth of water is ample for the largest vessels ; the mean range 
of tides is 8.6 feet. 

Thirty-seven per cent of the total quantity of rubblestone has been 
deposited in the substructure, which is approximately 28 per cent of 
the entire quantity of stone of all classes required for the breakwater. 

The available balance and the estimated amount that can be profit- 
ably expended will be applied to the further extension of the rubble- 
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stone mound in the western arm up to the plane of mean low w^ater 
and to building superstructure on the southern and western arms. 

The improvement is chiefly of value in providing refuge for coast- 
wise vessels, especially tow-ed barges, -which are frequently and sud- 
denly in urgent need of shelter in fog and snowstorms. 

For description of Sandy Bay and original project, see Annual Ee- 
port of the Chief of Engineers for 1884, pages 565-577. For cross 
section, details of construction, and increase in cost, see report of 
Board of Engineers, Annual Eeport^for 1900, page 1183. 


July 1, 1906, balance unexpended $199,426. 72 

Receipts from sales 1. 00 

Amount appropriated by river and harbor act approved March 2, 

1907___ 100, 000. 00 


* June 30, 1907, amount expended during fiscal year, for works of 

improvement 36, 741. 31 


July 1, 1907, balance unexpended 262, 686. 41 

July 1, 1907, outstanding liabilities 17,554.40 


July 1, 1907, balance available 245, 132.hl 


July 1, 1907, amount covered by uncompleted contracts 127, 819. 60 

Amount (estimated) required for completion of existing project-- 5,254,952.25 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 ; 100, 000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix B 4.) 


5, Harbor at Gloucester^ Mass , — In its original condition this har- 
bor, wdiich had a depth sufficient for the largest ships, contained 
several very dangerous submerged rocks and was entirely without 
protection against the sea and against heavy swells from the south. 

The original project, adopted by the act of June 10, 1872, appears 
to have been for removal of five rocks, at an estimated cost of 
$10,606.20. 

Under the original and modified projects the rocks were removed, 
Harbor Cove was dredged to the depth of 10 feet at mean low water, 
and the water front for a distance of 3,900 feet northeast from Fort 
Point whas dredged to a depth of 15 feet at mean low water from the 
15-foot contour to the wFarf front, upon wFich there was expended 
^prior to operations under the existing project approximately $86,000. 

The existing project, adopted by the act of August 18, 1894, as cur- 
tailed by the act of June 13, 1902, is to build under continuing con- 
tract a brealavater from the shore about 2,250 feet to a point at or 
near Cat ledge, and upon completion of the breakwater to apply any 
balance remaining tow-ard the wmrk of removing Round rock,” at 
an estimated cost of $416,083.43. 

The brealnvater consists of a mound of rubblestone 31 feet wide at 
the top at mean low wmter, surmounted by a superstructure extending 
17 feet above the grade of mean low water, formed by two dry walls 
of heavy split stone, inclosing a core of rubblestone, capped by heavy 
stones, forming a top course 10 feet in width, the slopes of the rubble 
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structure being on the harbor side 1 on 1.3, on the seaward side 1 on 3 
to grade 12 below mean low water, and 1 on 1.5 thence to the bottom. 

The amount expended under the existing project to June 30, 1907, 
not including outstanding liabilities, is $410,239.16, all for improye- 
ment, with which 231,756 tons of stone has been put in place, com- 
pleting the breakwater of the projected dimensions, including an 
expansion at its outer end for a site for a light-house. 

The maximum draft that can carried June 30, 1907, at mean low 
water over the shoalest part of the locality under improvement is 10 
feet in Harbor Cove, 15 feet along the wharf front, and 30 feet in the 
anchorage under the breakwater. 

The mean range of tides is 8.9 feet. 

The commerce in 1904 amounted to 263,526 tons and in 1906 to 
275,888 tons, of which 70,000 tons was coal and 159,000 tons fish and 
salt. About 80,000 passengers were carried to and from this port by 
steamer. 

It is proposed to apply the available balance toward the removal of 
Round rock. 

A description of the original project is published in the Annual 
Report of the Chief of Engineers for 1871, page 870, and its modifica- 
tions, with map, in the report for 1887, page 500. 

The adoption and the commencement of work under the existing 
project are reported upon in the Annual Report of the Chief of 
Engineers for 1895, page 610. 

X, 1906, balance unexpended ^ |18, 090, 24 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 12, 246. 40 

July' 1, 1907, balance unexpended - 5, S43. 84 

(See Appendix B 5.) 

6. Harbor at Manchester^ hlass . — In its original condition Man- 
chester Harbor had a good channel 100 feet wide and not less than 
feet deep at mean low water, extending from the bay 3,200 feet to 
Proctors Point. At that distance the channel shoaled rapidly to a 
depth of 1-| feet at the Narrows, 1,400 feet from Proctors Point, and 
for the remaining distance, 2,600 feet, to the town wharves there was 
no practicable channel at low water. 

The original project, adopted by the act of August 11, 1888, was to 
dredge a channel 60 feet wide and 4 feet deep at mean low water 
from Proctors Point, a distance of 4,000 feet, to the towm wharves, at 
an estimated cost of $14,300. 

The amount expended under the original project and prior to 
operations under the existing project was $14,300, obtaining a channel 
of the length, depth, and wiclth prescribed in the project, expanded 
opposite the town wharves to the width of 80 feet; but the dredged 
channel deteriorated rapidly and thereafter there was some shoaling 
at the entrance. 

The existing project, adopted by the river and harbor act of March 
3, 1899, is to dredge the natural channel to the depth of 6 feet at 
mean low water from that depth in the bay, a distance of 7,200 feet, 
to the town wharves, 100 feet wide at the entrance and at the sharpest 
bends and at least 75 feet wide throughout, with two turning basins, 
one 200 feet by 300 feet in area just below the drawbridge of the 
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Boston and Maine Eailroad and the other 125 feet by 250 feet at the 
town Avharves, for which the estimated cost is $25,000. 

Under this project to the close of the fiscal year ending June 30, 
1907, the amount expended is $9,685.57, all for improvement, with 
which a channel has been obtained of the full projected Avidth and 
depth from the entrance to a point 220 feet below the soutliAvest 
corner of Bead’s wharf, except that two small ledges, projecting 
about 20 feet, obstruct the eastern side of the channel about Avest of 
Proctors Point. The project is 31 per cent completed. 

It is reported that the maximum draft that can be carried June 30, 
1907, over the shoalest part of the locality under imiDrovement is 
1 foot at mean Ioav Avater. The mean range of tides is 9 feet. 

The commerce of the harbor benefited by the improvement consists 
chiefly of coal and building materials for local consumption, of Avhich 
about 12,000 tons was reported receiA^ed in 1900, and 4,850 in 1906. 

The Avork done is of no ajopreciable commercial benefit and can 
haAn no appreciable eflect on freight rates. The completion of the 
project would probably enable the local supply of coal and building 
materials to be brought in more cheapl}^ 

The original project, Avith map of surA’-ey, is in the Annual Keport 
of the Chief Engineers for 1888, page 466. 

The existing project, Avith map of survey, is published in the 
Annual Eeport of the Chief of Engineers for 1897, page 869. 

In joursuance of a resolution of the Committee on Eivers and Har- 
bors of the House of Eepresentatives, the Board of Engineers for 
Eivers and Harbors has considered the project for this Avork, and in 
its report (Annual Eeport, 1904, p. 840) recommends, in order to 
make aAurilable for commerce the portion of the improA^'ement already 
accomplished, that the United States complete the Avork under the 
existing project, but modified as folloAvs: A channel 6 feet deep and 
75 feet AAude and at the turns 100 feet wide, to be excavated from the 
entrance to the town Avharves, and a turning basin 125 feet by 250 
feet at the toAvn Avharves, for the estimated cost, exclusive of amounts 
heretofore appropriated, of $18,117, toward which it is proposed to 
apply the available balance as a profitable expenditure. 


July 1, 1906, balance unexpended $314.43 

July 1, 1907, balance unexpended : 314. 43 

Amount (estimated) required for completion of existing project 15,000.00 


(See Appendix B 6.) 

7. IlciT'hoT at Beverly^ Mass , — In its original condition this harbor 
had a practicable channel 18 feet deep at mean Ioav Avater from Monu- 
ment bar beacon about 1 mile to its head, about 600 feet beloAV the 
higiiAvay bridge, suificient for the commerce of the harbor and of its 
three tributary streams, called, respectively, North EiA^er, Essex 
Branch, and Beverly Creek; but the channel, Avhich is circuitous in its 
passage through the shoals at the entrance, was found in 1900 to be 
of insufficient width for safe navigation by heaA^y A^essels.” 

The original project, adopted by the act of June 13, 1902, Avas to 
Aviden the channel from Monument bar beacon to a point about 200 
feet east of Earns Horn beacon to a width of 200 feet, with a depth of 
18 feet at mean Ioav Avater, at an estimated cost of $10,000. Upon the 
original project, prior to operations under the existing project, 
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$8,272.10 was expended, AYitli which the channel w^as enlarged to the 
dimensions authorized, except at three points, AAdiere the Avidth AA^as 
restricted by ledges to 106 feet. 

The existing project, adopted by the act of March 2, 1907, is to 
obtain, by dredging and rock excavation, a channel 18 feet deep at 
mean low Avater, not less than 250 feet wide at the bend for a distance 
of about 3,200 feet from Bar beacon to Lobster rocks beacon, includ- 
ing the removal of the middle ground, and not less than 200 feet Avide 
from Lobster rocks beacon to tlie lower end of the draAV pier at the 
highAvay bridge, at an estimated cost of $40,000. In addition to 
$1,727.90 available, $38,500 was appropriated. 

To the close of the fiscal year ending June 30, 1907, $30.80 has been 
expended on this project. A contract has been made for all the 
dredging necessary to complete the project. By Avay of refundment, 
$122.24 Avas receiA’-ed as damages from the surety of a failing con- 
tractor under the previous project. 

The maximum draft that can be carried on June 30, 1907, at mean 
loAv water over the shoalest part of the locality under improvement is 
18 feet. The niean range of tides is 9 feet. 

The commerce of Beverly Harbor consists chiefly of coal and build- 
ing materials, amounting 'in 1906 to 138,862 tons, of Avhich 100,613 
was coal. 

It is expected by those locally interested in shipping that the com- 
pletion of the project Avill effect a substantial reduction in freight 
rates, which to this time have not been appreciably affected by "the 
improA^ement in progress. 

The report of a survey of this harbor is published in the Annual 
Eeport of the Chief of Engineers for 1890, page 524. The project of 
1902, with report of surA^ev, is in the Annual Eeport for 1901, page 
1065. 

The existing project, with report of survey and map, is published in 
House Document No. 916, Fifty-ninth Congress, first session. 


July 1, 1906, balance unexpended $1, 727. 90 

Damages from surety of falling contractor 122. 24 


Amount appropriated by river and harbor act approved March 2, 1907- 38, 500. 00 


40, 350. 14 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 30. 80 

July 1, 1907, balance unexpended 40, 319. 34 

July 1, 1907, amount covered by uncoini)leted contracts 16, 940. 00 

(See Appendix B 7.) 


8. HarhoT at Lynn^ Mass . — ^An area of shoals extends from the 
wharves at Lynn 2|- miles southerly to the sea. It is protected from 
the sea by the peninsula of Lynn Beach and Nahant. 

In its original condition three narrow and crooked channels, in 
Avhich the depth Avas but 6 feet at mean Ioav Avater, extended from the 
Avliarves to the sea. 

The original project, defined in the report of a Board of Engineers 
dated April 10, 1884, and as modified in 1888, was to dredge a chan- 
nel 200 feet wide and 10 feet deep at mean low Avater from the sea (at 
White rocks), a distance of 3,300 feet to a deep basin opposite Little 
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Naliant, and from the basin nearly opposite Sand Point, a distance of 
6,900 feet to a point 400 feet inside flie harbor line, and an anchorage 
basin 500 feet by 300 feet and 10 feet deep at mean low water; the 
upper part of the channel to be maintained by occasional dredging, 
the lower part by a training wall joining the land at Little Nahant, 
at an estimated cost of $182,000. 

The amount expended on this project was $122,063.56, all for 
improvement, with which the entire (diannel and the anchorage basin 
as prescribed in the project Avere completed. 

The existing project, adopted by the ri^^er and harbor act of June 
13, 1902, is to dredge the channel 200 feet wide from the sea to the 
anchorage basin and the anchorage basin itself to the depth of 15 feet 
at mean Ioay water, at an estimated cost of $162,937. Under this 
project to the close of the fiscal year ending June 30, 1907, $132,465.56 
*has been expended, all for improvement, with which the projected 
channel has been completed, except the removal, noAV in progress, of 
numerous small shoals left in dredging. The work is being done 
under continuing contract, for which the full amount of the estimate 
has been appropriated. 

The maximum draft that can be carried June 30, 1907, over the 
shoalest part of the locality under improvement is 15 feet at mean 
low water. The mean range of tides is 9.3 feet. 

The commerce of the harbor benefited by the improvement consists 
chiefly of coal, lumber, and building materials, of which about 343,784 
tons Avas carried during the year. The deepening of the channel to 
10 feet enables barges to carry full cargoes of coal to the wharves at 
L3mn during the highest stages of the tide; the improvement to 15 
feet will enable the smaller or medium size barges to carry full car- 
goes of coal to the wharA^es at all stages of the tide and barges of the 
greatest draft during the higher stages. 

It is reported that the cost of transportation has been reduced 25 
cents a ton by deepening the channel to 10 feet, and will be further 
reduced 10 to 25 cents upon the completion of the 15-foot channel. 

The original project approved by the Secretary of War April 21, 
1884, is in the Annual Eeport of the Chief of Engineers for 1884, 
page 524, and the map of the harbor at page 532. 

The existing project was published in the Annual Eeport of the 


Chief of Engineers for 1901, page 1093. 

Julj’' 1, 190(5, balance unexpended $98, 918. 44 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 62,010.56 

July 1, 1907, balance unexpended 36, 907. 88 

July 1, 1907, outstanding liabilities 19, 772. 88 

July 1, 1907, balance available 17, 135. 00 

July 1, 1907, amount covered by uncompleted contracts 16, 643. 33 

(See Appendix B 8.) 


9. Mystic and Malden rivers^ and Mystic Riven helow the month 
of Island End River^ Massachusetts, — (a) Mystic River , — In its 
original condition the M^^stic had a practicable channel 6 feet deep at 
mean low water extending to Dennings Landing, 3.9 miles aboi^e its 
mouth in Boston Harbor, and 4 feet deep at mean low water about 
2,000 feet farther. 
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The original project for iniproyement, adopted by the act of 
13, 1892, Avhich is also the present project, is to make the channel 100 
feet wide and 6 feet deep at mean low water from the Boston and 
Maine Railroad (Western Division) bridge up about 1 mile to the 
first turn above Denning’s wharf ; and thence 2 miles to the head of 
navigation at Medford, 4 feet deep at mean low water, gradually nar- 
rowing from 100 feet to 50 feet at the upper end, at an estimated cost 
of $25,000. ' 

The amount expended to close of the fiscal year, June 30, 1907, is 
$28,794.88, with which the projected channel was completed in No- 
vember, 1906. 

The maximum draft that can be carried, June 30, 1907, at mean 
low water is 6 feet up to the first turn above Denning’s wharf, and 
thence to the head of navigation 4 feet. The mean range of tides is ^ 
9.8 feet. 

The head of navigation is the upper limit of that part of the 
channel under improvement, at the stone bridge at Medford, to which 
point, 6 miles above its confluence with the Charles River in Boston 
Harbor, the stream is navigable in fact. 

The commerce benefited by this improvement, chiefly coal, 
amounted in 1904 to 25,965 tons, and in 1906 to 17,500 tons. It is 
reported that as the smallest barges go out of use the improvement 
will permit barges of the lightest draft remaining in service to de- 
liver coal at Medford without the expense of lightering, which would 
be about 50 cents per ton. 

A report, with map of the survey of Mystic River and description 
of the project, is in the Annual Report of the Chief of Engineers for 
1891, page 674. ^ ^ 

Report of an examination of the river, with a view to its improve- 
ment to the upper limits of the city of Somerville, ordered by the 
act of March 3, 1905, is printed in House Document No. 144, Fifty- 
ninth Congress, first session. 


July 1, 1906, balance unexpended $8,824.29 

Transfer from Mystic River below mouth Island End River 3, 994. 88 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 a lo, 000. 00 


22, 819. 17 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 12, 619. 17 


July 1, 1907, balance unexpended— 10,200. 00 


(&) Malden River . — In its original condition the Malden had a 
practicable channel 4 feet deep at mean low water, extending only 
2,000 feet above its confluence with the Mystic. 

The original project, adopted by the act of August 2, 1882, was to 
make the channel 100 feet wide and 12 feet deep at mean high water 
to^ the Charles Street Bridge, about 1.8 miles above its confluence 
with the Mystic, at an estimated cost of $35,000. 

The amount expended on the Malden River under the original 
project and prior to operations under the existing project was $10,000, 
in obtaining a channel with a least width of 50 feet and 70 feet at 


«Not yet specifically allotted; temporarily accounted for under this work 
until definite allotment is made. 
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turns, witli a depth of 12 feet at mean, high water from the mouth to 
the Medford Street Bridge at Malden, a distance of IJ miles. 

The existing project, adopted by the act of July 13, 1892, is to 
dredge a channel 12 feet deep at mean high water 100 feet wide to the 
Medford Street Bridge, 1.6 miles above its confluence with the Mys- 
tic, and 75 feet wide about 1,200 feet farther to the Charles Street 
Bridge, at an estimated cost of $37,000. 

The amount expended under the existing project to June 30, 1907, 
is $39,200 (including $24,213.61 for maintenance), with which in 
1897 a channel was completed 100 feet wide and 12 feet deep at mean 
high water up^ to the Medford Street Bridge. The local officer has 
reported the river above this bridge to be unworthy of improvement 
by the United States at this time. With the expenditure of $5,346.28 
in the fiscal year 1906 and $8,317.72 in the year 1907, the improved 
channel has been redredged with a least width of 75 feet, increased at 
the bends to 100 feet, with the authorized depth of 12 feet at mean 
high water. 

The maximum draft that can be carried at mean high water, June 
30, 1907, through the improved channel is 12 feet. The mean range 
of tides is 9.8 feet. 

The head of navigation is at the Medford Street Bridge at Malden, 
to which point the stream is navigable in fact, 1.6 miles above its 
confluence with the Mystic River. 

The commerce amounted in 1904 to 75,225 tons, and in 1906 to 
90,815 tons, chiefly coal. The improvement is reported to enable the 
smallest barges, or larger barges with partial cargoes, to deliver coal 
at Malden, saving the cost of lightering — 50 cents per ton. 

A report of the survey of Malden River and description of the 
original project is on page 532, Annual Report of the Chief of Engi- 
neers for 1881. 

The modifications of the project are stated in the Annual Report 
of the Chief of Engineers for 1900, page 1191. 

The existing project is described on page 672, Annual Report of 
the Chief of Engineers for 1891. 


July 1, 1906, balance unexpended $9, 117. 72 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 ; « 10, 000. 00 


19, 117. 72 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 8,317. 72 


July 1, 1907, balance unexpended 10, 800. 00 


(e) Mystic River l^low the mouth of Island End River , — Island 
End River is 1 J miles above the mouth of the Mystic, at the navy-yard 
in Charlestown, and 2,700 feet above the Chelsea drawbridge over the 
Mystic. 

In its original condition the Mystic up to Island End* River had a 
narrow channel 14.4 feet deep at mean low water, but so narrow above 
the drawbridge as to be barely practicable. 

The original project, adopted by the act of March 3, 1899, which is 
also the existing project, is to dredge a channel 25 feet deep at mean 

o Not yet specifically allotted ; temporarily accounted for under this work until 
definite allotment is made. 
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low water and 300 feet wide,* embracing 1.7 miles of the Mystic, 
extending from its mouth to a point 800 feet above Island End. Eiver, 
at a cost estimated in August, 1899, at $267,547.50 (reduced estimate). 

To June 30, 1907, $96^005.12 (all for improvement, except $281.92 
for maintenance) had been expended in obtaining a channel 25 feet 
deep at mean low water, with a minimum width of 150 feet off the 
East Boston wharves, 200 feet wide thence to Chelsea bridge, and 
300 feet from Chelsea bridge to a point just above the confluence of 
the Island End Eiver. The project is about 45 per cent completed. 

With funds appropriated by the act of March 2, 1907, the dredging 
below Chelsea bridge will be completed in conjunction with the 
dredging in the same locality for the 35-foot channel of Boston 
Harbor. 

. The commerce of the river, which in 1901 amounted to 1,430,650 
tons, had increased to 3,707,817 tons in 1906, a gain of 160 per cent 
in four years. About three-fourths of all the freight carried on the 
river is coal. 

The maximum draft that can be carried June 30, 1907, over the 
shoalest part of the locality under improvement is at mean low water 
25 feet. The mean range of tides is 9.6 feet. 


July 1, 1906, balance unexpended : $3, 994. 88 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 40,000.00 

43, 994, 88 

Transfer to Mystic River 3, 994. 88 


July 1, 1907, balance unexpended 40, 000. 00 


Amount (estimated) required for completion of existing project 131,824.30 

CONSOLIDATED. 

July 1, 1906, balance unexpended $21, 936. 89 

Amount appropriated by river and harbor act approved March 2, 1907— 60, 000. 00 


81, 936. 89 

June SO, 1907, amount expended during fiscal year ; 

For works of improvement $12, 619. 17 

For maintenance of improvement 8, 317. 72 

20,936,89 


July 1, 1907, balance unexpended 61, 000. 00 

Amount (estimated) required for completion of existing project 131,824.30 

(See Appendix B 9.) 

10, Harhor at Boston,^ Mass , — In its origin£|il condition the head- 
lands and islands were without protection against the sea, which was 
extensively eroding them. Dangerous rocks obstructed the approach 
and entrance from Nantasket Eoads to the lower main ship channel 
through the Narrows. That channel was 23 feet deep at mean low 
water with a least width of 150 feet. The upper main ship channel 
from President Eoads to Boston had a least depth of 18 feet at mean 
low water with a least width of 100 feet. The channel from President 
Eoads to Broad Sound in the ocean had a least depth of 29 feet at 
mean low water with a least width of 200 feet. 
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The original project, adopted by the act of March 2, 1825, was ^^for 
the preservation of the islands in 'Boston Harbor, necessary to the 
security of that place,” and until 1866 all expenditures, amounting to 
$546,526.10, appear to have been applied to that purpose in the 
building and repair of sea walls. The amount expended upon them 
since 1866 can not be accurately stated. 

The project for the improvement of the harbor adopted by the 
act of March 2, 1867, was (as modified) to make the main ship chan- 
nel from Nantasket Eoads to Boston 23 feet deep at mean low water, 
600 feet wide through the Narrows to President Eoads, and 1,000 feet 
wide from President Eoads to Boston. 

Prior to operations under the six existing projects (three for the 
improvement of the main channels and three for the improvement of 
tributary channels) 3.75 miles of sea walls had been built, protecting 
• the most exposed headlands and islands, and a channel had been 
completed 23 feet deep at mean low water from Nantasket Eoads to 
Boston, with a least width of 625 feet in the Narrows and of 850 feet 
between President Eoads and the city. 

The amount expended on original and modified projects upon sea 
walls and channels, for improvement and maintenance, to June 30, 
1907, exclusive of all expenditures upon operations under the six 
existing projects, is $2,539,675.82 ($122.25 derived from sales). 

The projects for improvement of the main channels under which 
operations were carried on during the fiscal year are — 

1. Adopted by the river and harbor act of July 13, 1892. To widen 
the main ship channel, from Nantasket Eoads to Boston, to 1,000 feet, 
and to deepen it to 27 feet at mean low water, at an estimated cost of 
$1,250,000, subsequently increased to $1,488,751. Project completed. 

2 . Adopted by the river and hai'bor act of March 3, 1899. To 
widen the Broad Sound channel to 1,200 feet, and to deepen it to 30 
feet at mean low water, at an estimated cost of $455,000. Project 
completed. 

3. Adopted by the river and harbor act of June 13, 1902. To 
provide channels 35 feet deep at mean low water, 1,200 feet wide from 
the navy-yard at Charlestown and the Chelsea bridge and Charles 
Eiver bridge to President Eoads, and 1,500 feet wide from President 
Eoads through Broad Sound to the ocean, at an estimated cost of 
$7,994,000 in round numbers. This estimate differs from any made in 
the project quoted in the act as the basis of the appropriation, owing 
to the different width of the channels adopted. (To avoid a large 
amount of rock excavation the 35-foot channel from President Eoads 
to Broad Sound is in a different location from the 30-foot channel.) 

Under the project of July 13, 1892, to June 30, 1907, not including 
outstanding liabilities, the amount expended was $1,450,001.13, of 
wEich $58,215.30 was for maintenance, and $10 derived from sales. 
With the total amount expended under this project the upper and 
lower main ship channels from Boston to President Eoads and from 
President Eoads to the sea have been dredged to the width of 1,000 
feet and depth of 27 feet at mean low water. In the upper main ship 
channel the full width and depth are available. In the lower main 
ship channel the available width of the 27-foot channel is contracted 
by shoals to 650 feet. 
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..The maximum draft that can be carried at mean low water, June 30, 
1907, over the shoalest part of the locality under improvement is 
27 feet. 

A map of the project is in the Annual Eeport of the Chief of Engi- 
neers for 1894, page 554. 

Under the project of March 3, 1899, to June 30, 1907, the amount 
(i I expended was $385,200, all for improvement, with which a channel 

' ' 1,200 feet wide and 30 feet deep at mean low water was dredged from 

; President Eoads to Broad Sound* embracing th^ dredging of 965,383.9 

‘ cubic yards of sand, gravel, and clay and 198.864 cubic yards of 

bowlders and the rejnoval of 156 cubic yards of ledge. 

The maximum draft that can be carried at mean low water, June 
30, 1907, over the shoalest part of the locality under improvement is 
^ 30 feet. 

The project is published in Annual Eeport of the Chief of Engi- 
neers for 1898, page 886. 

Under the project of June 13, 1902, a channel 35 feet deep at mean 
low water, 540 feet wide from the navy-yard and the Charles Eiyer 
t. bridge and Chelsea bridge to President Eoads, and 675 feet wide 

1; from President Eoads through Broad Sound to the ocean, is being 

i.| I obtained by the expenditure of $3,600,000 authorized by the river and 

’ i harbor act of that date. Of this amount $2,900,000 is being applied to 

}, dredging under continuing contracts to be completed December 31, 

1907, and $700,000 to rock excavation, for which one contract involv- 
' ^ ing the expenditure of about $264,880 is nearly completed. 

| ! To June 30, 1907, the amount expended, not including outstanding 

Ji liabilities, was $2,040,344.78 (of which $55.89 was derived from sales), 

' all for improvement, with which 6,937,232 cubic 3^ards of mud, sand, 

gravel, and clay and 14.222 cubic yards of bowlders have been 
> dredged from the upper main ship channel and 1,275,657 cubic yards 

of mud, sand, gravel, clay, hardpan, and cobblestones and 6.222 
cubic yards of bowlders have been dredged from Broad Sound chan- 
nel. The dredging necessary to obtain the channels of partial width, 
described in the preceding paragraph, was commenced in 1903, and is 
about 84 per cent completed. No continuous channel with the depth 
, of 35 feet at mean low water has yet been obtained. 

By the river and harbor act of March 2, 1907, Congress authorized 
the completion of the 35-foot channel to the full projected widths, 
appropriating $500,000 for the purpose and authorizing contracts 
to the amount of $3,894,000 additional, which remains to be appro- 
priated. The appropriation recommended will be aj)plied to dredg- 
ing and rock excavation under continuing contracts, 
j A map of the project is published in the Annual Eeport of the 

' Chief of Engineers for 1903, page 768. 

The mean range of tides is 9.5 feet at Boston light and 9.6 feet in 
the upper harbor. 

The foreign exports and imports for the port of Boston during 
the calendar year ending December 31, 1906, amounted in value to 
* j $209,703,986, being an incpase of $143,017,465 over the valuation in 

; I 1867, when the systematic improvement of the channels was begun, 

i As to the effect of the improvement on freight rates, the general 

■ manager of the principal foreign steamship lines entering this port 

1 states that about thirty years ago steamers were employed with a 
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loaded draft of 20 feet to 24 feet; twenty -two or twentv-three years 
ago, of 25 to 26 feet; fourteen years ago, 27 or 28 feet; ten years 
ago, 28 feet 9 inches ; later, 81 feet, and recently one of 38 feet lOJ 
inches. He states, generally — 

that freight rates, caused by the larger class of steamers being used, are about 
50 per cent less than they were some fifteen or twenty years ago, when very 
much smaller steamers were engaged in the trade. 

T'ribiitary cTicmhds . — {a) GliaTles^River , — In the original condition 
of the 9 miles of natural channel of this river, from its mouth to the 
dam at the head of navigation at Watertown, the depth at mean low 
water, from the mouth 4f miles to the Western Avenue Bridge, was 
not less than 7 feet, except in several places, covering about miles, 
below Brookline Bridge, where the depth varied from to 7 feet. 
From Western Avenue Bridge 2-| miles to the Arsenal Street Bridge 
the depth was 4 feet. Thence 1| miles to the dam it varied between 
0 and 9-| feet. 

The original project, adopted by the act of June 14, 1880, which is 
also the existing project, is to widen and deepen the natural channel 
so that at mean low water it shall be from its mouth to Western 
Avenue Bridge 200 feet wide and not less than 7 feet deep; thence to 
Market Street Bridge 80 feet wide and 6 feet deep ; thence to the dam 
60 feet wide and 2 feet deep; at an estimated cost of $125,000. 

The amount exjDended to June 80, 1907, is $57,500, all for improve- 
ment, with wdiich the channel has been completed as prescribed in the 
project up to the Arsenal Street Bridge (now called also Western 
Avenue Bridge). The project has been 40 per cent completed. 

The maximum draft that can be carried June 80, 1907, at mean low 
wmter over the shoalest part of the locality improved is 6 feet. The 
mean range of tides is 9.8 feet. 

The head of navigation is at the dam at Watertown, the upper limit 
of that jDart of the channel under improvement, to which point, 9 
miles above its confluence with Mystic River in Boston, the stream is 
navigable in fact. 

The improvement serves the local commerce in coal, which in 1906 
amounted to 113,341 tons, enabling it to be delivered without break- 
ing cargoes at Boston, saving the cost of one handling apd the greater 
cost of transportation from Boston by rail. 

The district officer is of opinion that so much of the existing project 
as provides for a channel from Brackett’s wharf to Market Street 
Bridge, a distance of about 1,800 feet, and from Market Street Bridge 
to the clam at Watertown, is unworthy of prosecution by the General 
Government. This opinion is concurred in. The river and harbor 
act of September 19, 1890, appropriated $20,000 for continuing 
improvement of Charles River — 

Provlilecl, That no expenditure of said twenty thousand dollars shall be made 
until the draws in the Arsenal Street and Market Street bridges shall be made 
to conform to the projected channel without cost to the United States. 

The Arsenal Street Bridge has been altered to conform to the pro- 
jected channel, and as the Market Street Bridge is above the limits to 
which it is now believed that the channel should be extended, it is 
recommended that Congress authorize the expenditure of the $20,000 
appropriated in 1890 in obtaining a channel of the projected width 


60 BEPOET OE THE CHIEF OF EHGIHEEKS, U. S. ARMY. 

and depth to Brackett’s wharf and in maintaining the Charles Eiver 
improvement, 

A full description of the project, together with map of the river 
showing the progress of the improvement to this date, is on page 512, 
Annual Report of the Chief of Engineers for 1884. 

(b) Fort Point channel , — In its original condition the mid-channel 
depth was 12 feet at its mouth and 16 feet thence to the Federal Street 
Bridge, excepting at the draw in the Congress Street Bridge, wdiere it 
was 14.5 feet at mean low water. 

The original project, adopted by the act of August 5, 1886, which is 
also the existing project, is to dredge a channel 175 feet wide and 23 
feet deep at mean low water from the entrance about 4,190 feet to 
near Federal Street Bridge, at an estimated cost of $100,000, reduced 
in 1887 to $78,750. To June 30, 1907, there had been expended, not 
including outstanding liabilities, $55,747.43, all for improvement, with 
which the projected channel was completed, except the removal, now 
in progress, of numerous small shoals left in dredging. 

The maximum draft that can be carried June 30^, 1907, at mean low 
water over the shoalest part of the improved channel is 23 feet. The 
mean range of tides is 9.6 feet. 

The head of navigation is the southern extremity of South Bay, at 
Massachusetts avenue, Boston, Mass., to which point, about 2 miles 
from the entrance to the channel in Boston Harbor, the channel is 
navigable in fact. 

The commerce benefited by this improvement consists of coal, 
sugar, building materials, and miscellaneous merchandise, which 
amounted in the calendar year 1905 to 1,463,914 tons, and in 1906 to 
1,416,671 tons. 

For a description of the project see Annual Report of the Chief of 
Engineers for 1888, page 452. 

(c) Chelsea Creek .^ — In its original condition it had a channel of 
practicable width extending 11,000 feet from its confluence with 
Mystic River in Boston Flarbor and 18 feet deep at mean high water, 
except on a bar about 2,000 feet below its head, upon which the depth 
was 17 feet. In the 3,300 feet from the head of the 18-foot channel 
to the head of navigation the depth gradually shoaled to 13 feet at 
mean high water. 

The original project adopted by the act of June 3, 1896, which is 
also the existing project, is to make the channel about 5,500 feet in 
length next below the head of navigation, 150 feet wide, and 18 feet 
deep at mean high water, at an estimated cost of $65,000. 

The amount expended under this project to June 30, 1907, is 
$73,071.49, all for improvement, with which the channel has been 
completed in accordance with the project. 

The head of navigation is at the bridge of the Boston and Maine 
Railroad, to which point the stream is navigable in fact 700 feet 
above Proctor’s wharf and 2.7 miles above its confluence with Mystic 
River. 

June 30, 1907, the maximum draft that can be carried at mean 
high water over the shoalest part of the improved channel is 18 feet. 
The mean range of tides is 9.6 feet. 

The commerce benefited by this improvement, consisting chiefly of 
coal, amounted in 1904 to 4,655 tons and in 1906 to 5,894 tons. 
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A report of the project and survey is in Annual Eeport of the 
Chief of Engineers for 1895, page 648. 

PROJECT FOR GENERAL IMPROVEMENT. 

July 1, 1906, balance unexpended $112,080.08 

Receipts from sales 1. 00 

Amount appropriated by river and harbor act approved March 2, 1907_ 50, 000. 00 


162, 081. 08 

June 30, 1907, amount expended during fiscal j'ear : 

For works of improvement $66, 210. 04 

For maintenance of improvement 6, 012. 24 

72,222.28 


July 1, 1907, balance unexpended-- 89, 858. 80 

July 1, 1907, outstanding liabilities — 10,917.10 

July 1, 1907, balance available 78, 941. 70 

July 1, 1907, amount covered by uncompleted contracts 1, 709. 14 

PROJECT OF 1892 FOE 27-FOOT CHANNEL. 

July 1, 1906, balance unexpended : $58, 711. 67 

Receipts from sales 10. 00 

58, 721. 67 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $2, 986. 41 

For maintenance of improvement 130. 10 

3, 116. 51 

July 1, 1907, balance unexpended 55, 605. 10 

July 1, 1907, amount covered by uncompleted contracts 21, 408. 00 

PROJECT OF 1899 FOR 30-FOOT CHANNEL THROUGH BROAD SOUND. 

July 1, 1906, balance unexpended $69, 800. 00 

July 1, 1907, balance unexpended 69, 800. 00 

PROJECT OF 1902 FOR 35-FOOT CHANNEL. 

July 1, 1906, balance unexpended—. $1, 166, 254. 23 

Receipts from sales ; 55. 89 

Amount appropriated by river and harbor act approved March 2, 

1907 - 500, 000. 00 


Amount appropriated by sundry civil act approved March 4, 1907. 930, 000. 00 


2, 596, 310. 12 

June 30, 1907, amount expended during fiscal year, for works of 

improvement . 536, 599. 01 


July 1, 1907, balance unexpended 2,059,711.11 

July 1, 1907, outstanding liabilities 226,503.07 


July 1, 1907, balance available 1, 833, 208. 04 


July 1, 1907, amount covered by uncompleted contracts 769, 472. 47 

Amount (estimated) required for completion of existing project. 3,894,000.00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 900, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix B 10.) 
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11, Dorchester Bay and Nef onset River,^ Massachusetts. — Dor- 
chester Bay is at the mouth of Neponset River, in Boston Harbor. 
The present controlling depth at mean low water in the up to 
Commercial Point, at the mouth of the river, is 13 feet; thence up the 
river to the highway bridge at Neponset, 11 miles above its mouth, it 
is 8 feet, and from said bridge up to Milton Mills, 4 miles above its 
mouth, and the head navigation, it is 3-1 feet. 

The original project, which is also the existing project, adopted 
by the act of March 2, 1907, is lo obtain by dredging a channel i75 
feet Avide and 18 feet deep at mean low water through Dorchester 
Bay and the mouth of the river to Commercial Point ; and 100 feet 
wide and 15 feet deep at mean low water in Neponset River from 
Commercial Point to the Neponset highway bridge; estimated to 
cost $125,233.34. 

The act of March 2, 1907, appropriated the full amount of the " 
estimate, with the proviso: 

That no part of this sum shall be expended until the Secretary of War shall 
have received satisfactory assurance that the improvement of that portion of 
the Neponset River described in said House document [No. 83, 59th Cong., sec- 
ond session], which lies above the project herein adopted, shall be made and 
hereafter maintained by the State of Massachusetts or other agency without 
expense to the Government of the United States. 

The improvement contemplated under this proviso is to secure a 
channel 6 feet deep from Neponset highway bridge to Milton Mills, 
100 feet wide between the said bridge and the Granite bridge, 75 
feet wide thence to Godfrey’s wharf, and thence 50 feet wide for a 
further distance of 250 feet. 

The estimated amount for completing the improvement above the 
i7eponset River highway bridge was appropriated by the following 
resolve of the legislature of Massachusetts, approved by the gover- 
nor June 24, 1907 : 

That there be allowed and paid out of the treasury of the Commonwealth 
a sum not exceeding thirty-four thousand two hundred and seventy dollars and 
forty-four cents to be expended under the direction of the harbor and land 
commissioners in the improvement of that part of the Neponset River which 
lies above the Neponset highway bridge: Provided, lioruever. That no part of 
said amount shall be so expended until the United States shall have completed 
the improvement of Dorchester Bay and the Neponset River to a point at the 
aforesaid Neponset highway bridge. 

To June 30, 1907, no expenditure had been made. The maximum 
draft that can be carried at mean low water over the shoalest part 
of the channel to be improved is 13 feet to Commercial Point, and 
8 feet to Neponset highway bridge. The mean range of tides is 9.6 
feet. 

During the calendar year 1906 the total commerce of the bay and 
river ivas 334,026 tons, of -which 36,622 tons was carried to Milton 
above the limits of the improvement undertaken by the United States. 

The purpose of the improvement is to permit the delivery at the 
localities concerned of freight, p:pincipally coal, at the loAvest freight 
rates, by providing a depth of water necessary to accommodate ocean- 
going barges. 

The head of navigation is at Milton Mills, to which point 4 miles 
above the mouth of the river the stream is navigable in fact. 

1 
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The project for the improvement of the bay and river, with report 
and map of survey, is published iii House Document No. 83, Fifty- 
ninth ^ Congress, second session. The report of an examination of 
this river made in 1892 is printed in the Annual Eeport of the Chief 
of Engineers for 1893, page 800; and the report of an examination 
and survey in 1897, in the Annual Eeport 'for 1897, page 876. 

Amount appropriated by river and harbor act approved March 2, 


1907_____ ^ $125, 233. 00 

July 1, 1907, balance unexpended 125, 233. 00 


(See Appendix B 11.) 

12. Weymouth and Toion rivers.^ Massachusetts . — {a) Weymouth 
Fore River {loeloio Weymouth Fore River hridge). — The improve- 
ment embraces only that portion of the river extending from its 
mouth in tiingham Bay about 3-| miles up to Weymouth Fore Eiver 
bridge, at Quincy Point, about 1,000 feet above its confluence with 
Town Eiver. 

In its original condition the channel had a depth of 18 feet at mean 
low water with a least width of 300 feet up to a point about 1 mile 
below^ the bridge aforesaid, the 18-foot channel extending 3,400 feet 
above that point, but too tortuous for safe navigation of large vessels. 
In the remaining 1,800 feet to the bridge the channel, when surveyed, 
was 150 feet wide and 13 feet deep at mean low water, but, before the 
adoption of the project, had been increased without expense to the 
United States to the Avidth of 200 feet and depth of 15 feet at mean 
loAv water. 

The existing project, adopted by the act of March 3, 1905, is to 
dredge a channel 300 feet ivide and 18 feet deep from the termination 
of the natural 18-foot channel to the Weymouth Fore Eiver bridge, 
a distance of about 1 mile, at an estimated cost of $57,500. 

The act of March 3, 1905, appropriated the full amount of the esti- 
mate with the proviso : 

That no part of this siiin shall be expended until the Secretary of AVar shall 
have received satisfactory assurance that the improvement of that portion of 
the Weymouth River which lies above the improvement herein mentioned, and 
of the Town River, except so much as is herein provided for, shall hereafter be 
maintained by the State of Massachusetts, or other agency, without expense to 
the Government of the United States. 

By a resolution of the legislature, approAmd b,y the governor May 
26, this assurance aatis given by the CommonAvealth of Massachusetts 
and accepted by the Secretary of War June 7, 1905. 

The amount expended on this project to June 30, 1907, not includ- 
ing outstanding liabilities, is $51,486.90, all for improvement, with 
AAdiich the channel has been dredged to the dimensions authorized by 
the project. 

The maximum draft that can be carried through the portion of the 
riA^er embraced in this improA’-ement is 18 feet at mean Ioav w^ater.. 
The mean range of tides is 9.5 feet. 

The head of navigation is 2.7 miles aboA^e this improAT^ement at 
East Braintree, to which latter point the navigable length of Wey- 
mouth Eiver from its mouth in Hingham Bay is 6.2 miles. 

During the calendar year 1904 the total commerce on the river 
amounted to 95,843 tons’ and in 1906 to 124,388 tons, of which more 
than 93 per cent AA^as coal. The effect of the completion of the pres- 
ent project upon freight rates can not yet be determined. 
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The improvement is of importance chiefly to the Fore River Bhip 
Building Company, which builds at its extensive plant at Quincy 
Point large passenger and freight steamers, cruisers, and battle ships 
up to 20,000 tons. 

A report of the survey of Weymouth Fore River is in the Report 
of the Chief of Engineers for 1904, pages 891--898. 


July 1, 1906, balance unexpended $26,208.85 

Julie 30, 1907, amount expended during fiscal year, for works of im- 

piwement 20, 195. 75 

July 1, 1907, balance unexpended 6, 013. 10 

July 1, 1907, outstanding liabilities 1,614-. 51 


July 1, 1907, balance available 4, 398. 59 


(h) Weymouth Fore Rive7^ {above Weymouth Fore River bridge ). — 
In its original condition Weymouth Fore River had a navigable chan- ^ 
nel 13 to 18 feet deep at mean low water from its mouth, in Hingham 
Bay, 3-J- miles to Weymouth Fore River bridge, and for 2,200 feet 
above that bridge the depth at mean low water was 12 feet ; 4,000 feet 
farther the depth was 6 feet in a channel of practicable width; and 
7,000 feet farther it was 3 feet, but the channel was too narrow to be 
practicable. 

The original project, adopted by the act of September 19, 1890, 
which is also the existing project, is to obtain in Weymouth Fore 
River a navigable channel 6 feet deep at mean low water for the 
farther distance of 7,000 feet, 100 feet wide for 4,400 feet to near 
Weymouth Landing, 80 feet wide thence 1,650 feet to Braintree 
bridge, and 50 feet wide thence 950 feet above that point, at an esti- 
mated cost of $40,000. 

The amount expended on this project is $42,750, including $2,750 
for maintenance. With this expenditure, except for 4 small ledges 
uncovered by dredging, there has been dredged and maintained to 
this time a channel of the full projected dimensions, the future main- 
tenance of which devolves upon the State of Massachusetts pursuant 
to the acts of Congress and the legislature of Massachusetts, printed 
on pages 824 and 825, Annual Report, Chief of Engineers, for 1905. 

The maximum draft that can be carried at mean low water over the 
shoalest part of the locality under improvement is 6 feet. The mean 
range of tides is 9.4 feet. 

The head of navigation is the dam at East Braintree, the upper 
limit of that part of the channel under improvement, to which point, 
2.9 miles above its confluence with Town River, the stream is navi- 
gable in fact. 

The commerce of the entire river amounted in 1906 to 124,388 tons, 
of which more than 93 per cent was coal. 

The project for improvement, with report of survey, is printed in 
the Annual Report of the Chief of Engineers for 1890, page 522. 

{g) Weymouth Bach River . — In its original condition Weymouth 
Back River had a practicable channel not less than 200 feet wide 
and not less than 12 feet deep at mean low water from its confluence 
with Weymouth Fore River, 8,000 feet to the wharf of the American 
Agricultural Chemical Company, except on its bar, 400 feet across, 
one-fourth of a mile above its mouth, where the depth was 11 feet, 
and except the 2,000 feet next below that wharf, where the depth 
gradually shoaled from 12 feet to 6 feet at mean low water. 
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The original project adopted by a proviso in the act of August 18, 
1894, which is also the existing project, is to dredge in Weymouth 
Back Eiver a channel 12 feet deep at mean low water 200 feet wide 
through the bar and to extend the channel 12 feet deep at mean low 
water and 200 feet wide 2,200 feet to the wharf of the American Agri- 
cultural Chemical Company, at an estimated cost of $22,000. 

The amount expended on this project to June 30, 1907, is $11,857.88, 
all for improvement, with which 400^ feet of the channel on the bar 
has been dredged to the • full “ widtli and depth prescribed in the 
project, and the 2,000 feet of channel extending to the American Agri- 
cultural Chemical Company’s wharf to the depth of 12 feet at mean 
low water and the widtli of 125 feet. 

The available funds will be applied to the completion of the im- 
provement. 

• The maximum draft that can be carried, June 30, 1907, at mean 
low water over the shoalest part of the locality under improvement 
is 12 feet. The mean range of tides is 9.4 feet. 

The head of navigation is about 4 miles above the bar at the mouth 
of the river, and about 3 miles above the wharf of the Chemical Com- 
pany, which is the upper limit of the improvement. ‘ 

The commerce benefited by the improvement comprised, in 1904, 
124,691 tons, in 1905, 145,933 tons, and in 1906, 136,560 tons, of which 
about three- fourths was raw and manufactured fertilizer products. 

A report of the survey of We^unouth Back River is printed in the 
Annual Report of the Chief of Engineers for 1891, page 683. 


July 1, 1906, balance unexpended $746. 41 

Amount appropriated by river and harbor act approved March 2, 1907_ 9, 500. 00 


10, 246. 41 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 104. 29 


July 1, 1907, balance unexpended 10, 142. 12 

July 1, 1907, outstanding liabilities 97. 45 


July 1, 1907, balance available 10, 044. 67 


{d) Town Ri've7\ Massachusetts . — In its original condition Town 
River had a good channel, not less than 7 feet deep at mean low 
water, extending 4,000 feet from its confluence with Weymouth Fore 
River. 

At that distance the channel suddenly shoaled to less than 4 feet, 
and was 1 to 2 feet deep) for a distance of 3,300 feet, and was about IS 
inches above low water for a farther distance of about 1,200 feet to 
the upper wRarves at Quinc^n 

The original project adopted by the river and harbor act of June 3, 

1896, which is the present project, is to dredge the channel 4,500 feet 
long, to the upper wharves at Quincy, to the wddth of 100 feet and 
depth of 4 feet at mean low water, at a cost, estimated March 24. 

1897, of $25,000. 

To June 30, 1907, the amount expended is $37,577.41, including 
$12,577.41 for maintenance. With this expenditure there has been 
dredged and maintained to this time a channel of the full projected 
dimensions, the future maintenance of which devolves upon the 
State of Massachusetts, pursuant to the acts of Congress and the 
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legislature of Massachusetts, printed on pages 824 and 825, Eeport 
of the Chief of Engineers for 1^5. 

The maximum draft that can be carried, on June 30, 1907, at 
mean low water throughout the improved channel is 4 feet. The 
mean range of tides is 9.4 feet. 

The head of navigation is at the upper limit of the improvement, 
at Quincy, Mass., to which point, about li; miles above the coiifiu- 
ence with the Weymouth Foi^e Eiver, the stream is navigable in fact. 

The annual commerce of Town Eiver amounted in 1902 to 99,373 
tons, in 1904 to 43,976 tons, and in 1906 to 22,126 tons. 

The original j^roject, with report of survey, is printed in the 
Annual Eeport of the Chief of Engineers for 1891, page 679. 

CONSOLIDATED. 


July 1, 1906, balance unexpended $26, 955. 26 

Amount appropriated by river and harbor act approved March 2, 

1907 9, 500. 00 


36, 455. 26 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 20, 300. 04 


July 1, 1907, balance unexpended 10, 155. 22 

July 1,1907, outstanding liabilities 1,711.96 


July 1, 1907, balance available 14, 443. 26 

(See Appendix B 12.) 

13, Ilingham Harl)Oi\ Massaclmsetts . — In its original condition the 
channel leading to Hingham, south of Eagged and Sailor islands, was 
very narrow and crooked and obstructed by sunken rocks and shoals, 
over which the least depth was 4 feet at mean low water, while the 
available width of channel tvas but 30 feet. 

The original project, adopted by the ’act of March 3, 1875, was to 
widen and deepen the natural channel by dredging and blasting to 
the width of 100 feet and depth of 8 feet at mean low water from 
deep water near the head of the harbor to the steamboat wharf, a 
distance of about 2,500 feet, at an estimated cost of $11,000. This 
improvement was completed in 1884, with the expenditure of 
$9,316.58, all for improvement, allotted from the appropriation for 
improving harbor at Boston, Mass. 

The existing project, adopted by the act of August 5, 1886, and 
completed in 1893, is to deepen the improved channel 100 feet wide 
to 10 feet at mean low w^ater and remove a mid-channel ledge, in the 
lower channel between Chandlers and Eagged islands, at an esti- 
mated cost of $18,750. By the act of March 2, 1907, without pre- 
vious estimate, $10,000 was appropriated for redredging the channel. 

To June 30, 1907, $19,819.02 (including $319.02 for maintenance) 
has been expended under the existing xjroject. 

The maximum draft that can be carried June 30, 1907, over the 
shoalest part of the locality under improvement is 8|‘ feet at mean 
low water. The mean range of tides is 9.5 feet. 

The commerce benefited by the improvement consists of coal and 
building materials, of which 15,210 tons was received during the 
calendar year 1906, slightly less than the freight reported received 
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in 1883; but the line of Boston passenger steamers which at the time 
the improvement was made landed at the pier at the head of the 
improved channel has long since been discontinued. 

The original project, with survey of. the harbor, is in the Annual 
Ileport, Chief of Engineers, for 1875, Part 2, page 417. A report of 
the survey upon which the present project is based is in the Annual 
Eeport for 1885, page 555, and a map of the harbor in the report for 
1888, page 456. , 

Amount appropriated by river and harbor act approved March 2, 1907- $10, 000. 00 
June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 319. 02 

July 1, 1907, balance unexpended 9, 6S0. 98 

(See Appendix B 13.) 


* llf, Har'bor at Scituate^ Mass . — In its original condition the depth 
on the bar was about 2.5 feet at mean low water, and the entrance was 
obstructed hj many sunken bowlders ; of the low-water area of about 
57 acres, 6 acres had a depth of at least 3 feet at mean low water and 
there was little protection against the sea. 

The original project seems to have been to protect the beach 
between Cedar Point and the mainland on the northerly side of the 
entrance to the harbor, upon which, prior to operations under the 
existing project (in 1829 to 1852), $1,090.98 was expended in building 
450 linear feet of brush and stone bulkhead and 385 linear feet of 
stone apron 10 feet wide. 

The existing project, adopted by the act of June 14, 1880, is to 
build, of rubblestone, a north breakwater 800 feet and a south break- 
water 730 feet long, to dredge an anchorage basin of 30 acres and an 
entrance channel 2,700 feet long and 300 feet Avide, Avith depths at 
mean low Avater of 15 feet at the entrance, 12 to 15 feet betAA^een the 
breakwaters, 12 feet immediately back of the south breakAvater, 10 
feet in the anchorage basin, and 3 feet in the channel to the AvharA^es, 
at an estimated cost of $100,000 for the breakAvaters and of $190,000 
for the dredging; total, $290,000. 

Up to the close of the fiscal year ending June 30, 1907, there had 
been expended on the Avork under the existing project $103,500, 
of AAdiich $1,989.11 Avas expended for maintenance in 1900 and 1901. 
The amount preAnously expended for maintenance is not ascertainable. 

With that expenditure all knoAvn boAvlders obstructing the entrance 
to the harbor haA^e been remoA^ed; the anchorage basin, 350 feet by 
400 feet, has been dredged 7 feet at mean Ioav Avater, and the channel 
from the sea to the basin has been dredged 7 feet deep, 100 feet Avide, 
and 1,600 feet long; the channel, 2,150 feet long from the anchorage 
basin to the town Avharves has been dredged 3 feet at mean Ioav Avater 
at least 100 feet Avide; and 720. linear feet of the north breakAvater 
and 450 linear feet of the south breakAA-ater haA^e been built. 

Fifty per cent of breakAvater construction and 21 per cent of the 
dredging authorized have been completed. 

The maximum draft that can be carried at mean low Avater, June 
30, 1907, over the shoalest part of the locality under improvement is 
through the entrance channel and basin 7 feet and through the chan- 
nel from the basin to the town wharves 26 inches at mean Ioav water. 
The mean range of tides is 9.8 feet. 
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Ill pursuance of a resolution of the Committee on Rivers and Har- 
bors of the House of Representatives, the Board of Engineers for 
Rivers and Harbors has considered the project for this work, and in 
its report, published in Annual Report of the Chief of Engineers for 
1903, pages 777-780, concurs in the opinion of the district officer that 
this place is not worthy of further improvement as a harbor of refuge, 
but in order to realize the greatest advantage from work alreacli^ 
done, recommends the discontiiuiance of the present project for the 
improvement of Scituate Elarbor and the adoption of a project for 
obtaining a channel 6 feet deep at mean low water and 100 feet wide 
from the entrance to the docks, at the cost of $18,000. 

The improvement of the channel has admitted to the wharves 
barges carrying 700 to 800 tons of coal each, in place of schooners 
carrying 150 to 200 tons, and is reported to have reduced freight 
rates 50 to 75 cents a ton, Avhich it is reported Would be further 
reduced about 25 cents a ton if the channel be deepened to 6 feet, as 
recommended. 

The commerce benefited by this improvement consists of coal and 
building materials, of which 8,623 tons Avas received in 1903 and 8,197 
tons in 1906. 

The existing project, as reported by a Board of Engineers, Septem- 
ber 18, 1880, Avith map of the harbor, is published in Annual Report 
of the Chief of Engineers for 1881, page 523. 

Amount (estimated) required for completion of existing project $186,500.00 

(See Appendix B 14) 

15, Harhor at Diiwbury,^ Mass , — This harbor has tAvo channels 
leading from deep water in the Cow Yard ” in Plymouth Harbor. 
The easterly channel to the east of Captains Hill is in Duxbury Bay, 
an extenswe area of sandy shoals separated from the ocean by Diix- 
bury Beach, a slender beach about 4| miles in length ; the Avesterly 
channel, knoAvn as the Miles channel, leads into Kingston Bay, Avest 
of Captains Hill. 

In its original condition the easterly channel had a practicable 
width Avith a depth of 6 feet at mean Ioav water to a point 2,600 feet 
from the wharf at Duxbury, in Duxbury Baj^, and the Miles channel 
a depth of 8 feet at mean low Avater and a practicable width to a point 
2,100 feet from the wharf at Duxbury, in Kingston Bay. 

The original projects appear to have been — 

1. For the protection of the beach, authorized by the act of July 4, 
1836, by building groins of stakes and brush. 

2. For the improvement of the channel, authorized by the act of 
June 10, 1872, to extend the Miles channel by dredging to the depth 
of 8 feet and width of 200 feet for a distance of 2,300 feet up to a 
point 200 feet above the AAdiarf at Duxbury, in Kingston Bay. 

On these projects there was expended prior to operations under 
existing project $25,000, with which some protection Avas given to 
Duxbury Beach, and the Miles channel was extended the aforesaid 
distance with the aforesaid depth and width. 

The existing project, appro A^ed by the Secretary of War August 
12, 1899 (a modification of a project submitted November 28, 1887), 
is to dredge a channel 6 feet deep at mean Ioav Avater 60 feet Avide, 
increasing to 100 feet on the curve, from the southerly wharf at Dux- 
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bury, in Duxbury Bay, 3,600 feet to the head of the easterly channel, 
at an estimated cost (as increased in 1899) of $17,820. 

To the close of the fiscal 3^ear ending June 30, 1907, there had been 
expended under the existing project $12,000, all for improvement. 
With this expenditure the easterly channel has been extended with 
the depth of 6 feet the entire distance of 3,600 feet to the wharf, with 
a width of 80 feet at the wdiarf, 60 feet at the turn, and 40 feet else- 
where. The project is 81 per cent completed. 

The maximum draft that can be carried over the shoalest part of 
the improvement at mean low water June 30, 1907, is 2 feet. The 
mean range of tides is 9.3 feet. 

The commerce, consisting of coal and lumber, amounted in 1904 to 
1,494 tons, in 1905 to 2,948 tons, and in 1906 to 3,949 tons. 

The project for beach protection, adopted in 1836, is in the Annual 
Eeport of the Chief of Engineers for 1866, Part 2, page 36. 

The original project for improving the harbor is in Annual Eeport 
of the Chief of Engineers for 1872, pages 947 and 964. 

The existing project (wdthout modifications approved August 12, 
1899) is in Annual Eeport of the Chief of Engineers for 1888, page 
473, together with maps of the harbor. No map or description of the 
channel as modified under the project of 1899 has been published. 
Amount (estimated) required for completion of existing project $5,820.00 

(See Appendix B 15.) 

16. Harhors of Plymouth and Provineetoion^ Mass. — {a) Harhor 
at Plymouth . — In the original condition of the harbor the channel 
and low-water line were about 2,500 feet from the wharf at Ply- 
mouth. Long Beach, betw^een the harbor and the ocean, was, for the 
most part, low and narrow, and liable to inroads b}^ the sea that 
would injure or destroy the harbor. 

All projects and expenditures prior to 1875 appear to have been for 
the construction of works for the preservation of the beach. 

The original project for the improvement of the channel, adopted 
by the act of March 3, 1875, was to dredge a channel, 100 feet wide 
and 6 feet deep at mean low^ water, through the flats from the channel 
in the inner harbor to Long Wharf in Plvmouth, at an estimated cost 
of $28,000. 

Prior to operations under the existing project, $198,859.22 had been 
expended in preserving Long Beach and in dredging under the proj- 
ect of March 3, 1875, as modified, which resulted in obtaining a chan- 
nel 150 feet wide and 9 feet deep and a basin directly in front of the 
town wharves 866 feet long, 150 feet wide, and 9 feet deep. Of this 
amount $60,727.52 was expended for maintenance. 

The existing project for the protection of the beach, adopted by the 
act of March 3, 1899, is to strengthen the sections of beach damaged 
by the great storm of November, 1898, and to restore Eel Eiver to its 
former course, discharging into the head of the harbor, from its course 
into the sea, to which it was changed by the storm. The estimated 
cost was $95,700. 

The amount expended on the work of improvement under the ex- 
isting project to the close of the fiscal year ending June 30, 1907, is 
$73,437.28, with which 11,843 linear feet of rubblestone dike was 
built on Long Beach, which has resulted in strengthening the beach 
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by the accretion of a large volume of sand and beach shingle; Eel 
Iliver was restored to its former course, and 536 linear feet of stone 
dike was built to prevent the river from being again turned' into the 
sea. In addition to the aforesaid amount expended under the present 
project, $3,954.42 has been expended for maintenance in redredging 
the turning basin, which had been dredged at the wharves under the 
project of March 3, 1875. 

By way of refundment, $4,53(l5l2 was collected as damages from the 
surety of a failing contractor. 

In the report o"f January 20, 1899, submitting the project wuth esti- 
mate of cost, it was said : 

The following estimate for this work should be considered approximate only, 
for the reason that further changes are likely to occur before the work can be 
accomplished, which changes may materially increase or diminish the amount of 
work necessary to restore the beach to a safe condition. 

The accretion of the beach before the stone dike was built mate- 
rially diminished the cross section of a considerable part of it, and 
permitted its extension to protect other places where further erosion 
has occurred. 

It is proposed to a|)j)ly fb^ available balance to repairing the rij^rap 
dike on the beach. 

The commerce consists of coal, lumber, and stone, of which 24,765 
tons was received in 1899 and 33,354 tons in 1906. 

It is reported by the harbor master at Plymouth that the improve- 
ment of this locality by the United States has effected a saving of 50 
cents per ton in freight rates. 

The maximum draft that can be carried, June 30, 1907, at mean low 
water, over the shoalest part of the locality under improvement is 7.5 
feet. The mean range of tides is 10.1 feet. 

The original project for dredging is published in the xVnnual Re- 
port of the Chief of Engineers for 1874, Part 2, page 348. The 
project of 1899 is printed in the report for that jTar, page ,1089. A 
map of the dredged channel and basin is printed in the Annual Re- 


port of the Chief of Engineers for 1888, page 460. 

July 1, 1906, bahuice uiiexpeiidem- $3,802.53 

Damages from surety of failing oontractor 4,530. 12 

8, 332. 65 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 61. 71 

July 1, 1907, balance unexpended 8,270.94 

Amount (estimated) required for completion of existing project 20,700.00 


(&) Harbor at Provincet own ^ Mass . — This is an important harbor 
of refuge in the bight at the extremity of Cape Cod. 

In its original condition the width and depth of its entrance and 
the depth of its anchorage were ample for the largest vessels, but 
actual or threatened inroads by the sea across the low and narrow 
part of the cape east of the town, and at intervals along about IJ 
miles of the narrow beach southwest of the town, were a serious 
menace to the harbor. 

The original project, adopted by the act of May 20, 1826, wuis ‘‘ for 
the preservation of the point of land forming Provincetown Harbor.” 
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The project from 1826 continuously to this date has been, by build- 
ing dikes and groins and by other sand-catching devices, to arrest the 
erosion and promote the accretion of the barrier of beach and sand 
dunes which protects and preserves the harbor. 

The amount expended to June 30, 1907, is $215,399.85, all applied 
to improvement. 

^ The result of the expenditure has been the preservation of the bar- 
rier of beach and sand dunes essenj:ial to the j)i*eservation of the 
harbor. 

The maximum draft that can be carried to the anchorage is ample 
for the largest vessels. 

The balance available will be applied to works of protection for 
preserving and strengthening the beach that preserves the harbor. 

A description and plan of works are in the Annual Eeports of the 
Chief of Engineers for 1876, 1879, and 1886, pages 181, 273, and 574, 
respectively. 

A special project for the protection of the most slender part of the 
beach southwesterly of Provincetown is published in Annual Keport 
of the Chief of Engineers for 1897, page 878. 

The commerce of this port, amounting in 1906 to about 20,900 tons, 
is a small factor in this improvement compared with the preservation 
of this very excellent and important harbor of refuge. 


July 1, 1906, balance unexpended $6, 571. 64 

Amount appropriated by idver and harbor act ai)proved iMaiali 2 , 11)07- 5, 000. 00 


11, 571. 64 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 1, 143. 05 


July 1, 1907, balance unexpended. 10,428.59 


CONSOLIDATED. 

.July 1, 1906, balance unexpended »$10, 374. 17 

Damages from surety of failing contractor 4,530. 12 

Amount approiiriated by river and harbor act approved iMarch 2, 1907 5, 000. 00 

19, 904. 29 

June 30, 1907, amount expended during fiscal year, for works of 
improvement ' 1, 204. 76 

July 1, 1907, balance unexpended 18, 699. 53 

Amount (estimated) required for completion of existing project 16,169.88 

(See Appendix B 16.) 


17. Channel between North and South Hero islands^ Lake Gham- 
plain.^ Vermont . — By the original project, adopted by the act of July 
4, 1836, this channel, sometimes called the “ Gut,” was deepened by 
dredging to 8 feet at mean low water. The work was completed in 
1839, at a total expense of $21,000. 

In 1881 it was found by survey that the channel, about 1-| miles 
long, had an average depth of 10-^ feet, with sufficient width, except 
that it was obstructed at its western entrance by a bar through which 
the channel was 40 feet wide and 7 feet deep, and at its eastern 
entrance by a bar through wdiich the channel was 100 feet wide and 8 
feet deep. 
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The existing project, adopted by the act of August 11, 1888, is to 
obtain a channel 150 feet wide and 10 feet deep at both entrances, at 
an estimated cost of $14,800. The dredging was done in 1889 and 
the channel reported as completed. 

Since 1897 it has been reported that the western entrance to the 
passage was obstructed by a dangerous bowlder in mid-channel and 
that the channel was 1 to 4 feet shoal and 25 feet narrower than the 
project prescribed. A survey oi the channel made in January, 1906, 
in connection with the complaint that the bridge of the Rutland 
Railroad Company is an unreasonable obstruction to navigation 
through the channel, shows that the channel has shoaled to the depth 
of approximately 7 feet at low lake level. 

To June 80, 1907, the amount expended under the existing project 
is $10,000, appropriated by the act of 1888. 

This channel is the main water connection between the commer- 
cial channel on the ‘western side and Swanton Harbor and St. Albans 
Bay on the eastern side of the lake, and is generally used by steam 
and sailing vessels plying in that part of the lake, but the amount of 
commerce l3enefited by the im]3rovement can not be accurately stated. 
Two steamers, carrying freight and considerable numbers of passen- 
gers, each pass through this channel twice daity during the season of 
navigation. 

The existing project, with report of survey, is published in the 
Annual Report of the Chief of Engineers for 1897, page 8299. 

J8. IlarhoT at Burlington^ Vt . — Before iniprovement there wms 
ample depth of water along the docks and wdiarves, but the}^ ’^rere 
without protection against wnnd and seas from Lake Champlain. In 
the greatest exposure during the prevalent northw'esterly gales the 
wind has a sw^'eep obliquely across the lake of about 10 nautical miles. 

The original project, adopted by the act of July 4, 1886, was to 
build a breakwater parallel with the shore and about 1,000 feet from 
the docks and wdiarves. 

Under the original and modified projects the amount expended for 
construction ipidor to the adoption of the project of 1886 was 
$501,811.07, wdth wdiich 8,551 feet of breakwater was built 

The existing project, adopted in 1886, is to extend the breakwater 
1,500 feet (500 feet northerly and 1,000 feet southerly), at an esti- 
mated cost of $150,000 ; enlarged in 1894 and 1902 to embrace repairs 
and replacing the crib superstructure (4,157 feet) wdth one of stone 
or concrete, at a cost estimated at $178,750, a total of $828,750. Com- 
pletion of repairs is authorized to be done under continuing contract. 
Under this authorization $16,855 remains to be appropriated. 

Under the existing project there ivas expended to June 30, 1907, 
$183,918.82, of wdiich $59,788.69 w^as applied to extending the break- 
water 606 feet (364 feet northerly and 242 feet southerly), making 
the total length of the structure 4,157 feet, and the sum of $124,180.13 
w^as applied to repairs and completing the rebuilding of 3,000 feet of 
superstructure ; $10 was derived from sales. The extension is 40 per 
cent and the rebuilding 72 per cent completed. 

The extreme variation of level of water surface is 6^ feet and the 
usual variation about 4 or 5 feet. 



BIVEE AI^TD HARBOK IMPROVEMENTS. 


73 


The available funds and the appropriation asked for will be applied 
to repairs and maintenance in replacing the decayed timber super- 
structure with superstructure of stone and concrete. 

The commerce amounted in 1904 to 107,421 tons, and in 1906 to 
236,798 tons, of which, in 1906, 75 per cent was lumber. 

A description of the existing project for repairs and maintenance 
may be found in the Annual Eeport of the Chief of Engineers for 
1901, page 1072, and a description •and history of the work in the 


Annual Eeport for 1897, page 3296. 

July 1, 1906, balance unexpended S37, 306. 73 

Receipts from sales 10. 00 

Amount appropriated by sundry civil act appiwxcd March 4, 1907 35,000.00 


72, 216. 73 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 29, 625. 55 

July 1, 1907, balance unexpended 42, 591. 18 

July 1, 1907, outstanding liabilities 1,932.61 

July 1, 1907, balance available 40,658.57 

July 1, 1907, amount covered by uncompleted contracts - 22, 735. 52 

x4mount (estimated) required for completion of existing project (>- 106, 855. 00 

'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for maintenance of improvement, in addition to the balance 

unexpended J,uly 1, 1907 10, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897, and of section 7 of the river and harbor act of 1899. 

(See Appendix B 17.) 

19. Narrows of Lake Champlain^ New York and Vermont . — In its 
original condition the 15 miles of this waterway extending from the 
northern terminus of the Champlain Canal, at Whitehall, northerly to 
Benson Landing, Vt., had a narrow and tortuous channel not more 
than 9J feet to 10 feet deep on the shoals at low water. 

The original project, adopted by the act of August 5, 1886, was to 
obtain, by dredging and by a small amount of rock excavation, a 
channel with a least width of 150 feet and depth of 12 feet at low 
water from Whitehall to deep water below Benson Landing, a dis- 
tance of 15 miles. On the original project (as extended in 1890 to 
widen and straighten the middle reaches of the channel) the amount 
expended prior to operations under existing project was $63,500. 

The existing project, adopted, by the act of 'March 3, 1899, is to 
widen the channel and restore it to the depth of 12 feet at mean low 
water in five localities ; also to provide fenders for protecting barges 
from collision with the rocky banks of the channel at Puts rock, the 
Narrows, and Pulpit Point, at an estimated cost of $22,500. 

To June 30, 1907, the amount expended under the existing project 
was $24,015, including $15 for maintenance, with which the project 
has been completed. Available funds will be applied to maintenance 
of the improvement. 

To June 30, 1907, the maximum draft that can be carried over the 
shoalest part of the locality under improvement is 12 feet at low 


oOf this amount $16,855 is under continuing-contract authorization. 
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water. The extreme variation of level of water surface is 6-^- feet, 
and the usual variation about 4 or 5 feet; 

From the foot of the canal at Whitehall to the head of Lake Cham- 
plain at Crown Point the navigable length of the ISTarrows is 37 
miles. From Whitehall navigation is continued to the Hudson River 
and Erie Canal b}^ the Champlain Canal, which is 65 miles long, from 
the southern extremity of the Narrows at Whitehall to Troy, N. Y. 

The commerce consists principally of coal, pulp wood, building 
material, and general merchandise, and amounted in 1904 to 651,592 
tons, in 1905 to 698,617 tons, and in 1906 to 676,051 tons. 

The original project, with report and map of the survey of the 
channel, is published in the Annual Report of the Chief of Engineers 
for 1885, pages 2312 and 2315, and the existing project in the Annual 
Report for 1897, page 3302, and 1898, page 1046. 

July I, 1900, balance unexpended $2, 500. 00 

Amount appropriated by river and harbor act approved March 2, 

1907 2, 500. 00 

5, 000. 00 

June 80, 1907, amount expended during fiscal year, for maintenance 
of improvement-^ 15. 00 

July 1, 1907, balance unexpended 4,985.00 

(See Appendix B 18.) 

EXAMINATIONS AND SURVEYS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 


Reports on preliminary examinations and surveys required by the 
river and harbor act approved March 3, 1905, of the following local- 
ities within this district were duly submitted by the district olficer. 
They were reviewed bj^ the Board of Engineers for Rivers and Har- 
bors, pursuant to law, and were transmitted to Congress and printed 
in documents as indicated : 

1, Preliminary examination and survey of Dorchester Bay and 
Nef onset River ^ Massachusetts, — ^Reports dated June 3, 1905, and 
April 14, 1906, respectively, are printed in Flouse Document No. 83, 
Fifty-ninth Congress, second session. A plan for improvement at 
an estimated cost of $125,233.34 is presented. 

2. Preliminary examinatiorh and surrey of Merrimac River,, Mas- 
sachusetts,, with a view to providing a channel 12 feet deep between 
the mouth of the river and the falls above the city of HaverhiM, 
etc,- — Reports dated November 22, 1905, and December 5, 1906, re- 
spectively, are printed in House Document No. 339, Fifty-ninth Con- 
gress, second session. A plan for improvement at an estimated cost 
of $62,000 is presented for removing certain obstructions at the 
mouth of the river. 

IMPROVEMENT OF RIVERS AND HARBORS IN SOUTHEASTERN 
MASSACHUSETTS AND IN RHODE ISLAND. 

This district was in the charge of Lieut. Col. J. FI. 'Willard, Corps 
of Engineers. Division engineer. Col. Amos Stickney, Corps of Engi- 
neers, to June' 4, 1907, and Col. John G. D. Knight, Corps of Engi- 
neers, since that date. 
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1. Harbors at Hyamvls and Nantucket^ Mass. — {a) Harbor of 
ref uge at Hy minis. — The harbor of Hyannis lies on the south shore of 
the peninsiiia of Cape Cod and about 15 miles to the westward of the 
heel of the cape, and is an important harbor of refuge. 

This harbor before improvement was an open roadstead, exposed 
to southerly storms. 

In the years 1827-1838 a breakwater 1,170 feet long* was constructed 
of riprap granite, covering an ancjiorage of about 175 acres, the 
entrance to which has a depth of about 15.5 feet. 

Between the years 1852 and 1882 extensive repairs were made, 
increasing the width of the base of the breakwater and the size of the 
stone forming its sides and top. 

The sum of $123,431.82 had been expended at this harbor prior to 
^ operations under existing project. 

The existing project, approved in 1884, provides for dredging to 
15.5 feet at low water about 30 acres area north of the existing break- 
water, so as to increase the deep-water anchorage by that amount, ail 
at a total estimated cost at that time of $45,743.20, increased 
$30,508.94 in accordance with the report of December 2, 1899, by 
river and harbor act of June 13, 1902, making the total estimated cost 
$76,312.14. 

The act of 1902 consolidated the works of Hyannis and Nantucket, 
appropriating therefor $35,000, of which an allotment of $20,000 
was made for Hyannis Harbor and $15,000 for Nantucket. 

The act of 1905 appropriated $80,000 for these two works, of vdiich 
$8,173.25 was alloted to Hyannis Harbor and $71,826.75 to Nantucket. 

At the adoption of the existing project the 15.5-foot depth anchor- 
age covered only about 47 acres, and the 36 additional acres to be 
dredged carried a depth of from 7 to 15.5 feet of water at low water. 

The amount expended on the existing project up to the close of the 
fiscal year ending June 30, 1907, exclusive of outstanding liabilities, 
was $73,855.93, none of which was applied to maintenance. This 
expenditure completed the project and dredged two cuts each 25 feet 
wide and 13 feet deep at mean low water through the channel leading 
to the wharf of the New York, New Haven and Hartford Railroad 
Company. 

The mean rise and fall of the tide is about 3 feet. 

The principal value of this harbor to commerce is as a harbor of 
refuge for coasters and fishing vessels. The actual commerce of the 
place is, in general, agricultural products, coal, and fish, aggregating 
20,100 tons. The increase of anchorage area will afford a larger 
refuge for more boats. 

No further work is projiosed. 

For reference to former reports in which more extended information 
may be found, see Annual Report of the Chief of Engineers for 1905, 
page 75. 


.Tilly 1, 1906. balance unexpended $2, 814. 45 

June 30, 1907, amount expended during fiscal year, tor 

works of Improvement : .‘j^l,287. 70 

Transferred to Nantucket Harbor i 1,026.75 

^ 2, 814. 45 


(Z>) Harbor of refuge at N antuchet., Mass . — This harbor is the only 
one between the harbors of Marthas Vineyard (Vineyard Haven and 
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Edgartown) and Provincetown, a distance of 100 miles, except the 
small harbor of Hyannis, on the north side of Nantucket Sound. It 
has considerable area, with a depth of water in excess of 12 feet, and 
the object of the improvement is to make it a harbor of refuge for 
vessels plying between ports north and south of Cape Cod. Inci- 
dentally it forms a commercial harbor for the island of Nantucket, 
and it is the only one on the island. So far as known it has never 
been used to any extent as a hai^bor of refuge. 

In its original condition the channel entrance Avas obstructed by a 
l)ar 1.5 miles in width, on Avhich there was only G feet of Avater at Ioav 
tide, the channel being very crooked and subject to changes in loca- 
tion. Between 1829 and 1844 an ineffectual attempt Avas made to 
dredge a channel through the bar; $45,784.75 Avas expended prior to 
beginning operations under the existing project. 

The present project, adopted in 1880 and modified in 1885, pro- 
vides for the construction of tAvo jetties, one on each side of the 
entrance, and for dredging Avhen necessary, in order to obtain a chan- 
nel depth of from 12 to 15 feet at Ioav Avater. Estimated cost, 
$375,000, exclusiA^e of cost of dredging. 

The amount expended on the existing project up to the close of the 
fiscal year ending June 30, 1907, exclusive of outstanding liabilities, 
Avas $350,590.82, of AAdiich $7,210 Avas expended in repairs to the Avest 
jetty, $6,312.90 to the east jetty, and $50,000 in dredging. 

About 83 per cent of the Avest jetty and 78 per cent of the east jetty 
have been constructed. A channel 200 feet Avide and 12 feet deep at 
mean Ioav Avater Avas dredged betAveen the jetties during the working 
season of 1905. 

The mean rise and fall of the tide is about 3 feet. 

During an unusually severe storm in December, 1896, a breach Avas 
made through the Haulover beach between the ocean and the head of 
the harbor. The breach still remains open, and it is believed that its 
influence has been to retard the deepening of the jetty channel. 

The depth of Avater in the passage through the Haulover beach is 
said by the fishermen using it to be someAvhat less since dredging the 
jetty channel. It Avould be a benefit to the jetty channel to liave this 
passage closed. 

A large portion of the 3,955 feet of the Avest jetty, built prior to 
1884, has been damaged someAA^hat by storms and ice and, liaAdng no 
core of small stone, allows consideratile sand to pass through it. This 
should be repaired so as to be as sand tight as possible and raised to 
its original height. It is estimated that $30,000 will be required to 
complete the repairs in addition to the estimated cost of the project. 

The approved project for this Avork contemplates building two 
converging jetties and the excavation by dredging of so much of the 
channel as may not be deepened by the tidal scour. The estimate of 
the approA^ed project was $375,000 for the jetties alone. But the 
height above Ioav water Avas left to be determined by experience, and 
it Avill be some years before the wmrk can be accepted as complete. 
OAving to the exposed situation, the character of the bottom, and the 
effect of ice, $13,522.90 of the appropriation for construction is prop- 
erly chargeable to maintenance, for Avhich no special allotment was 
made. Dredging, Avhich was included in the project but not in the 
estimate, had been postponed year by year to observe the action of the 
jetties, but $50,000 for the purpose of dredging was first applied from 
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the appro|)riation of March 3, 1905. The dredged channel, now about 
200 feet wide and 12 feet deep at mean low water, should be increased 
in width from the deep water off Brandt Point in the inner harbor 
to the 12-foot contour at the jetty entrance, and the estimate for com- 
pletion has been increased $50,000 for that purpose, making a total 
increase in the estimate of cost of $100,000 on account of dredging. 

Further work under the project will consist in raising the incom- 
plete portions of both jetties as may be required, and widening the 
dredged channel, with a view to the extension and maintenance of the 
benefits to be derived from the improvement. 

The entire commerce of F^antucket is carried on at this harbor, 
amounting in 1906 to about 43,291 tons. The effect of this work 
will be to afford a place of refuge easy of access and secure from 
storms for coasters and fishing vessels. 

• For reference to reports containing more detailed information see 
Annual Report of the Chief of Engineers for 1905, page 76. 


July 1, 1906, balance unexpended $1,036.96 

Amount appropriated by river and harbor act approved March 2, 1907_ 42, 500. 00 

Amount received by transfer from Hyaiinis 1,026.75 


44, 563. 71 

June 30, 1907, amount expended duriu.i? fiscal year: 

For works of improvement .$4, 514. SS 

For maintenance of improvement 1, 312. 90 

5, 827. 78 


July 1, 1907, balance unexpended 38, 735. 93 

July 1, 1907, outstanding liabilities 8, 601. 35 


July 1, 1907, balance available 30, 134. 58 


July 1, 1907, amount covered by uncompleted contracts 26, 085. 11 

Amount (estimated) required for completion of existing project 101,312.90 

CONSOLIDATED. 

July 1, 1906, balance unexpended $3, 351. 41 

Amount appropriated by river and harbor act approved March 2, 1907_ 42, 500. 00 


45, 851. 41 

June 30, 1907, amount expended during fiscal ye;n-: 

For works of improvement $5, 802. 58 

For maintenance of improvement 1,312.90 

7 , 115 , 48 


July 1, 1907, balance unexpended-— — 38,735.93 

July 1, 1907, outstanding liabilities 8,601.35 

July 1, 1907, balance available 30, 1-34. 58 

July 1, 1907, amount covered by uncompleted contracts 26,085. 11 

Amount (estimated) required for completion of existing project 101,312.90 

(See Appendix C 1.) 


Harbor at Vineyard Haven^ Massachusetts . — Vineyard Haven is 
a deep indentation on the northern shore of Marthas Vineyard Island, 
on the southern side of Vineyard Sound. 

The headlands on either side of the entrance to the harbor were 
gradually wearing away and the adjacent parts of the harbor were 
shoaling. The mean range of tide is 1.7 feet. 
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The existing project of April 11, 1888, as modified in 1880, pro- 
vides for the protection of the “ Chops ” (or headlands) from erosion 
and the intervening harbor from being filled with the eroded iiiate- 
rial, the whole to be done by means of stone sea walls and jetties built 
along the beach in front of the bluffs at both headlands. Tlie total 
cost was estimated in 1889 at $60,000, the whole of which has been 
appropriated. 

The sum of $55,387.35 had be^ii expended on this vrork up to June 
30, 1907, by which there had been built a series of riprap jetties and 
sea wall, which appear to have afforded the needed protection. 

This harbor, being at present the most accessible refuge for the 
immense fleet of coasting vessels pl^dng between points north and 
south of Cape Cod, is more extensively used than any other on the 
southern coast of New England. Additional work in this locality 
would be for the extension of benefits. 

For reference to former reports giving more extended information, 
see Annual Eeport of the Chief of Engineers for 1905, page 77. 

Further work at this harbor will depend upon the action taken 
upon the report of the Board of Engineers provided for by the river 
and harbor act of June 13, 1902. 

Under permission granted July 10, 1905, the Conirnonwealth of 
Massachusetts constructed 700 feet in length of a breakwater, extend- 
ing from northwest to southeast on the westerly side of Vine.yard 
Haven Harbor, leaving still to be built 500 feet to complete the work. 

July 1, 1906, balance iiiiexpeiuleU $4,612.65 

July 1 , 1907, balance unexpended 4, 612.65 

(See Appendix C 2.) 

S. Woods Hole chcmnel, Massachusetts , — Woods Hole is a water- 
waj^ or strait connecting Buzzards Bay and Vineyard Sound and 
lying near the southwestern part of Cape Cod, Massachusetts. 

Before improvement in the strait the channels were crooked and 
obstructed by bowlders, and the velocity of the currents at certain 
stages of the tide was from 5 to 7 miles per hour. The site of the 
wharves and basins of the United States Fish Commission and 
Eeveriue-Marine Service was a submerged point of land from the 
shore of Great Harbor. 

The original project of 1879 provided for making a channel 
through the bar at the entrance to Little Flarbor and widening and 
deepening the channel through the strait. The project of 1883, 
extended in 1884 and 1886, provided for the construction of retaining 
walls on shore, a stone pier, and a wooden wharf, mainly for the use 
of the United States Fish Commission and inciclentally for the use 
of other branches of the public service, all of which work had been 
completed prior to 1889. 

The amount expended on the original and modified projects prior 
to beginning operations on the existing project was $113,599.92, by 
which the entrance to Little Harbor had been dredged to 10 feet 
depth, and a direct channel 9 feet deep had been dredged through the 
strait, where none previously existed. The retaining walls, stone 
pier, and wooden wharves at the United States Fish Commission had 
also all been built and repaired. 
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The existing project, that of June 3, 1896, provides for deepening 
the channel through the strait to 13 feet at mean low water and 
widening the same to 300 feet; estimated cost, $396,000. 

The amount expended on the existing project up to the close of the 
fiscal year ending June 30, 1907, exclusive of outstanding liabilities, 
was $123,261.27, resulting in the completion of the contract for 
deepening^ and widening the channels. Subsequent to the comple- 
tion of this contract a small shoal off Mink Point, the northeastern 
extremity of Nonamesset Island, was developed in the final survey. 
The portion of this shoal lying within the lines of the “ Broadway 
channel ” forms a partial barrier to its southerl}^ entrance and. its 
removal is regarded as properly within the scope of the existing 
project.^ The removal of this shoal has been authorized b}^ the Chief 
of Engineers. A clear passage of 13 feet depth at mean low tide 
• now exists through the strait by both channels, but requires some 
widening, as stated above. 

The mean rise and fall of the tide is about 4 feet at the Buzzards 
Bay end of the channel and 1.65 feet at the Vineyard Sound end. 

The commerce of Woods Plole was about 27,875 tons for 1906, no 
account being kept of vessels passing through the strait. 

Further work will consist in the removal of the shoal referred to 
above and a small amount of cleaning up in the main channel. 

The price at which the contracts for this work have been let has 
been much less than the original estimates, and the relative proportion 
of the large bowlders to the smaller and lighter material less than 
the estimated amount based on previous work, so that the project 
will be completed for much less than the amount originally estimated. 

For reference to reports containing more extended information see 
Annual Report of the Chief of Engineers for 1905, page 79. 


July 1, 1906, balance unexpended $151, 167. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 44, 428. 27 

July 1, 1907, balance unexpended 106, 738. 73 

July 1, 1907, outstanding liabilities ; 13.30 

July 1, 1907, balance available 106, 725, 43 

(See Appendix C 3.) 


4- Harhors at Neav Bedford and F airhaven^ Mass . — New Bedford 
Harbor is an estuary of Buzzards Ba^^, the Fairhaven side of the 
har'bor being called Fairhaven Harbor. New Bedford is the port of 
the cities of New Bedford and Fairhaven. 

Before improvement the channel had a depth of 12.5 feet at mean 
low water. The improvement of this harbor has been carried on 
under a number of distinct projects, the first being the removal of a 
wreck and dredging the sand bar formed by it in 1836-1839, on which 
$10,000 was expended. The projects of 1874 and 1877 provided for 
a channel 300 feet wide and 15 feet deep at mean low water from the 
deep water just above Palmers Island to the wharves of New Bed- 
ford. This work was completed in 1877 at a cost of $20,000. 

This was followed after 1887 by various projects in which the con- 
trolling depth was 18 feet at mean lo w water and comprised chan- 
nels 200 feet wide from Buzzards Bay to New Bedford, about 150 
feet wide along the city wharf front above and below the New Bed- 
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ford and Fairhaveii bridge, an anchorage area about onedialf mile 
long and 600 feet wide on ^ the northerly side of the main^ channel 
between New Bedford and Fairhaven, and a channel 250 feet wide 
leading from the anchorage area through the draw in the bridge to 
the wharves above with a turning basin above the bridge. The total 
cost of the 18-foot projects, which were completed in 1906, was 
$137,709. 

The existing project was adopted by the river and harbor act of 
March 2, 1907, and provides for dredging channels 25 feet deep at 
mean low water, 300 feet wide from Buzzards Bay to New Bedford, 
250 feet wide through the draw in the New Bedford and Fairhaven 
bridge, with a turning basin above the bridge, and an michorage area 
of about 114 acres, 25 feet deep, between New Bedford and. Fair- 
haven, at an estimated cost of $527,000. An appropriation of 
$100,000 was made and contracts authorized in the sum of $200,000 
yet to be appropriated for prosecuting the work. 

At the adoption of the existing project, 18 feet depth of Avater was 
available for A^essels to reach the wdiarA^es of New Bedford, but the 
channel Avas too narrow, the anchorage small, and the depth insuf- 
ficient to accommodate the commercial demands of the port. 

Nothing had been expended upon this project up to eJune 30, 1907; 
proposals had been invited for dredging Avith the $300,000 appropri- 
ated and authorized in the river and harbor act of March 2, 1907. 

Eighteen feet of Avater at mean Ioav tide can noAv be carried from 
Buzzards Bay through the harbor to the deep water above the draAv- 
bridge connecting Fish and Popes islands and to the AvharA^es above 
and below the bridge, a distance of 3.2 miles. A farther distance of 
about 2 miles up the Acushnet River is navigable, Avith a natural 
depth of from 6 to 15 feet of Avater. 

The mean range of the tide is about 4.2 feet. 

The commerce of the harbor amounted to about 899,632 tons in 
1906. The effect of the deep water on commerce is the use of deeper- 
draft vessels than formerly, larger cargoes, and a consequent reduc- 
tion in Avater freight charges. 

For reference to reports containing more detailed information, see 
Annual Report of the Chief of Engineers for 1905, page 81. 

The report of the surA^ey of New Bedford and Fairhaven harbors, 
dated May 18, 1906, upon which the existing project is based, is 
printed as House Document No. 271, Fifty-ninth Congress, second 
session. 

Amount appropriated by river and harbor act approved March 2, 

1907 $100,000.00 

July 1, 1907, balance unexpended__ 

July 1, 1907, outstanding liabilities. 

July 1, 1907, balance aAriilable 99,980.07 

Amount (estimated) required for completion of existing project 427,000. 00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement in addition to the balance 

unexpended July 1, 1907 : 200, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1907. 

( See Appendix ,C 4. ) 


100, 000. 00 
19. 93 
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5. Sakonnet Harbor^ Rhode Island , — Sakonnet Point is a rocky 
headland on the eastern side of the month of Sakonnet River, and 
lies about 6 miles east of Newport. This point in connection with 
Chiirchs Cove forms an anchorage known as Sakonnet Harbor. 
Before improvement this harbor was protected from stornis from 
the northeast, south, and southeast by the mainland, but was exposed 
to westerly storms. In 1827 a project was prepared for a break- 
water 400 feet long at this point, and about 200 feet of this was built 
at that time. The project of 1899 firovided for prolonging the old 
breakwater out to a rock nearly north of it and raising the whole to 
a height of 8 feet above mean low water. This project was com- 
pleted in 1900 at a cost of $25,000. 

The existing project, adopted by the act of March 2, 1907, provides 
for the removal of a rock from the harbor to the depth of 8 feet 
• at mean low water at an estimated cost of $10,000. Nothing was 
expended on the existing project up to the close of the fiscal year 
ending June 30, 1907. 

It is proposed to apply the available funds to the completion of the 
project. 

For more detailed information, see Annual Reports of the Chief of 
Engineers for 1889, page 649; 1895, page 749; 1897, page 935; 1901, 
page 1126, and for the report on preliminary examination and survey 
upon which the existing project is based, page 1148 of the same 
report for 1901. 

Ainoimt appropriated by river and liarbor act approved March 2, 


1907 ■ $10, 000. 00 

July 1, 1907, balance unexpended 10, 000. 00 


(See Appendix C 5.) 

6. Taunton River ^ Massachusetts , — This river rises in Norfolk 
County, Mass., and empties into Mount Hope Bay at Fall River. 

In its original condition the channel was narrow and obstructed by 
bowlders, and from Berkle}^' bridge to Taunton the depth was in 
places not more than 5 feet at mean high water. A vessel of 30 tons 
burden was as large as could go up to Taunton. From 1870 to 1879 
$63,000 was appropriated to secure 9 feet depth at high water. This 
work was completed in 1879. 

The existing project, adopted eluly 14, 1880, provides for the 
widening and deepening of the river so as to secure a channel of at 
least 12 feet depth at high water, with 100 feet width from its mouth 
up to Berkley bridge (above Dighton) ; thence 12 feet depth with 
80 feet width (100 feet width at bends) up to Briggs shoal; thence 
11 feet depth with 80 feet width up to the “ shipyard; ” thence with 
11 feet depth with 60 feet width up to Weir bridge, Taunton; all at 
a total cost estimated in 1893 at $125,000, all of which has been 
appropriated. 

The amount expended on the existing project up to June 30, 1907, 
exclusive of outstanding liabilities, was $130,000, by which all pro- 
jected work had been practically completed and the shoals otfering 
the greatest obstruction to the navigation of the river had been 
redredged. About $24,000 of the above amount has been expended 
in the maintenance of the channel. Vessels of 11 feet draft can reach 


Taunton at high yvater, but at some points the 11-foot channel is 
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very narrow. It is estimated that $5,000 every four years will be 
required to maintain the channel. 

The head of navigation is at Weir bridge. No portion of tlie river 
has been improved above this point. 

The mean range of the tide is about Sf feet at Digliton and 3.4 
feet at Taunton. 

The $5,000 appropriated by the river and harbor act of March 3, 
1905, will be applied to redreclging portions of the cliaiinel whicli 
have shoaled since the original dredging, as sooip as the amount of 
shoaling appears to interfere Avith the safe navigation of the rh’-er. 

The tonnage of 1906 Avas about 193,100 tons. 

Further work on this river Avill be for the maintenance of benefits 
secured by the improvement. 

For reference to reports giving more extended information, see 
Annual Report of the Chief of Engineers for 1905, page 82. 


July 1, 1906, balance unexpended $5, 000. 00 

July 1, 1907, balance unexpended 5, 000. 00 


(See Ajipendix C 6.) 

7. Sahonnet Rivei\ Rhode Island, — Sakonnet River is an arm of the 
sea betAveen the island of Rhode Island and the mainland, extend- 
ing from the ocean to Mount Hope Bay, around the head of Rhode 
Island. Before improvement it Avas obstructed at its upper end bA" 
a causeway, known as the “ Stone Bridge,” extending across it. This 
causeAvay had tAvo openings, one covered by a draAv AAdiicli was of 
insufficient Avidth and depth for the needs of commerce, but the cause- 
Avay offered such obstruction to tlie ebb and floAV of tiie tides tliat 
the currents through the openings made the jiassage dangerous even 
to boats of such dimensions as could pass through them under ordi- 
nary circumstances. 

The existing project, adopted June 3, 1896, proAudes for increasing 
the Avidth and depth of the draAv opening in the Stone Bridge, owned 
by the State of Rhode Island, so as to proAude an opening 100 feet 
Avide and 25 feet deep at mean Ioav Avater, estimated to cost $40,000. 

No work had been done and no funds expended prior to May, 1905, 
Avhen preliminary steps Avere taken and a project for the expenditure 
of the funds, AAdth specifications for the Avork, Avas approA^ed. 

The long delay in the execution if this work Avas OAving to the fact 
that the proposed Avork iiiAmlAmd the total destruction of the existing 
bridge and higliAvay, AAdiile no proAdsion Avas made for rebuilding the 
bridge or restoring the highAvay. Until the State of Rhode Island 
granted the Federal Government the unconditional right to proceed 
with the work authorized by Congress and provided "either for the 
restoration or the discontinuance of the bridge and highway, the 
Secretary of War could not proceed Avith the AAmrk. The authorities 
of the State had repeatedly been advised of the existing complica- 
tions and of the importance of having the legislature take the proper 
action to remove them. 

The necessary legislatiAm action having been taken and a board of 
State commissioners^ having commenced the reconstruction of the 
approaches to the bridge, all obstacles to the execution of the project 
were removed. 
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The amount expended on the existing project up to June 30, 1907, 
exclusive of outstanding liabilities, was $36,989.57, by which the work 
of enlarging the draw opening was completed. 

While the passage of this point is greatl}^ improved by the increased 
depth and width, the velocity of the current has not been materially 
reduced. The new drawbridge, which is to be of the bascule type, is 
not yet completed. 

No further work is contemplated under the approved project. 


July 1906, balance unexpended 1 $4,406.01 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 1 , 346. 48 

July 1, 1907, balance unexpended 3,060.43 

(See Appendix C 7.) 


8. Pawtucket {Seekoiih) River^ Rhode Island, — This river is the 
upper portion of the Providence Eiver, the navigable portion extend- 
ing from Pawtucket to Providence, a distance of d miles. Before 
improvement the channel in the river was narrow and had a ruling 
depth of about 5 feet at mean low water. Between 1867 and 1873 
$52,000 was appropriated to dredge the channel to 7 feet depth. 
This work was finished in 1876. The project of July 5, 1884-, pro- 
Auded for deepening the rii^er so as to secure a channel of at least 12 
feet depth at low AA^ater Avith 100 feet Avidth from its mouth, at Provi- 
dence, up to Grant & Co.’s Avharf at PaAAducket, and thence 12 feet 
depth with 40 feet AAudth, through a ledge rock for a short distance 
farther, to PaAAducket bridge, the head of navigation, all at a total 
cost estimated in 1883 at $382,500, of A\diich $284,000 has been appro- 
priated. 

The riA^er and harbor act of March 3, 1899, modified this project 
so as to provide for straightening that portion of the channel be- 
tAveen Tenmile River and Bucklins Island. The project, Avith its 
modification, has been completed, with an expenditure of $282,444.91. 
This gave the channel 12 feet depth, but at a fcAA^ points it has 
slight!}?' shoaled and needs a small amount of dredging to restore 
the original depth. 

The existing project, adopted by the rii^er and harbor act of March 
3, 1905, provides for deepening the channel to 16 feet at mean Ioaa" 
Avater AA^ith 100 feet Avidth and a channel through the ledge rock at 
PaAvtucket of 16 feet depth at mean low Avater and 50 feet AAude, at an 
estimated cost of $237,875. 

The amount expended on the existing project up to June 30, 1907, 
AAuis $307,984.16, by Avhich a channel 16 feet deep aauis excawited 
through the ledge rock for a length of about 200 feet. 

The approved project for the expenditure of the aiipropriation 
of $30,000 of March 3, 1905, proAuded for the application of $25,000 
to the excaAuition of a portion of the channel through the ledge rock 
and of $5,000 to deepening the points which had shoaled in the 
12-foot channel. 

The riA'Cr and harbor act of March 2, 1907, contains the following 
item : - 

Improving Pawtucket River, Rhode Island: Completing improvement, one hun- 
dred and thirty-five thousand five hundred and eighty-four dollars: Provided, 
That no part of this sum shall be expended unless the further amount of sixty- 
seven thousand seven hundred and ninety-two dollars shall be provided by the 
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State of Rhode Island or other agency, and made subject to the order of the 
Secretary of War in such maimer as he may direct, to be expended under his 
direction upon said project for its completion. 

The general assembly of the State of Eliode Island passed an act 
making this appropriation, but — 

Provided, That requisition for one-half of said sum shall be made on or after 
the first day of July, A. D. 1908, and requisition for the remainder of said sum 
shall be made on or after the first day of July, A. D. 1909, by said Secretary 
of War. « 

The mean rise and fall of the tide is about 5 feet. 

The efiect of the work thus far done on the new project is to facili- 
tate the handling of vessels in Pawtucket Harbor, but the full benefit 
of the 16-foot channel will not be experienced until the project is 
completed. 

The full capacity of the 12 feet depth of channel was utilized 
immediately on its completion and the demand for deeper water 
is now made in order that cargoes of coal coming from southern 
ports and carried only in the deeper-draft barges may be taken to 
Pawtucket without the expense of lightering at Providence. 

For reference to report containing more extended information, 
see Annual Report of the Chief of Engineers for 1905, page 84-. 
Reference to report on preliminary examination ordered by the river 
and harbor act of March 3, 1905, will be found on page 92 of the 
report for 1900. 


July 1, 1900, balance unexpended $20, 150. 16 

Amount appropriated by river and harbor act approved March 2, 1907_ 135, '584. 00 


155, 734. 16 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 14, 114. 73 


July 1, 1907, balance unexpended 141, 619. 43 


(See Appendix C 8.) 

9. Prov'idenee River and Harbor and N amcgansett Bay,, and Green 
Jacket shoal ^ Rhode Island. — {a) Providence River and Harbor and 
N arragansett Bay. — The object of this improvement is to furnish a 
wide and deep channel for foreign and coastwise commerce from the 
ocean to Providence and to provide a deep-water anchorage for that 
haiFor. 

P>efore the improvement of the river in 1853 the available low- 
water depth was limited to 4.5 feet. Between 1852 and 1873, $59,000 
was expended in securing first 9 feet and then 12 feet depth of 
channel. 

The approved project of 1878, as modified in 1882, provided for 
deepening the river and deepening and widening its anchorage basins 
so as to seciu’e a channel of at least 25 feet depth at low water with 300 
feet width from the deep water of Narragansett Bay up to Provi- 
dence, R. I., and so as to secure anchorage basins of 20 feet depth 
with 600 feet width, 18 feet depth with 725 feet width, 12 feet depth 
with 940 feet width, and 6 feet depth with 1,060 feet width from Fox 
Point to Fields Point, all at a total cost estimated in 1882 at $675,000. 
This project was completed in 1895. 

Another project originated in the river and harbor act of June 3, 
1896, providing for securing a ship channel 400 feet in width and of a 
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depth of 25 feet at mean low^ water from Sassafras Point, in Provi- 
dence Harbor, through Providence River and Narragansett Bay by 
the most direct route practicable to the ocean by way of the Western 
Passage,” so called, at an estimated cost of $732,820. This project 
was put under the continuing-contract system and the amount 
expended on the work up to the close of the fiscal 3 ^ear ending June 
30, 1907, exclusive of outstanding liabilities, was $475,232.60, by 
which the channel 400 feet wide and ^5 feet deep had been completed 
from Sassafras Point to the deep water of ISTarragansett Bay by the 
Western Passage. 

Under date of June 11, 1904, the Chief of En gineers authorized the 
use of $2,000 of the balance remaining on hand of the appropriation 
for securing a channel through the Western Passage of Narragansett 
^ Bay for the removal of certain obstructing rocks in Dutch Island 
Harbor, Rhode Island. 

The total amount expended on projects previous to the existing 
j)roject was $1,277,973.25. 

The existing project, adopted by the river and harbor act of June 
13, 1902, provicles for an enlarged anchorage area of 25 feet depth, 
extending the full width of the harbor from Fox Point on the north 
and Long Bed and Sassafras Point on the south, including the area 
known as Green Jacket shoal, at an estimated cost of $607,778. This 
liroject wuis enlarged by the river and harbor act of March 2, 1907, 
so as to include an area of uniform width to the eastward of the main 
ship channel between Long Bed and Kettle Point, which is to be 
dredged to a depth of 25 feet at mean low water, for which $90,750 
was appropriated, making the total estimated cost $698,528. 

The river and harbor act of March 3, 1905, placed this work under 
the continuing-contract system, and a contract for the work has been 
entered into for dredging all the soft material from the projected 
anchorage area. The removal of a small amount of hard material in 
the southeast corner of the area is to form the subject of another con- 
tract after the overlying soft material has been removed. 

The amount expended on the existing project up to the close of the 
fiscal year ending June 30, 1907, was $423,656.48, by which the soft 
material had been dredged from about 95 per cent of the entire area 
of the original existing project, leaving still to be dredged a small 
triangular area in the extreme southeast corner of Green Jacket shoal, 
a small area adjacent to the harbor line on the easterly side of the har- 
bor below Wilkesbarre Pier, and the hard material from the portion 
of Long Bed covered by the existing project. 

Further work under this project will extend the benefits secured 
thus far. 

^ It is proposed to apply the existing balance to the completion of 
the existing project. 

The improvement in general has been of great benefit to com- 
merce, which in 1906 amounted to $3,086,003. No special benefit is 
apparent from the dredging in the Western Passage, which has 
shortened the channel a little for a part of the commerce of Provi- 
dence. 

For reference to reports containing more extended information, 
see Annual Report of the Chief of Engineers for 1905, page 85. 
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(&) Green Jacket shoal , — This shoal was in that part of Provi- 
dence Eiver which constitutes the harbor of Providence. It lay off 
the wharves on the south front of the city and occupied a part of the 
harbor that is required for anchorage purposes, covering an area of 
about 18 acres between the 15-foot curves and about 30 acres in all. 

In its original condition the shoal in many places carried only 1 
foot of water and was a very troublesome obstruction. 

The project for the removal pf this shoal was adopted August 5, 
1886. 

The sum of $104,250 was expended on this work up to June 30, 
1904, by which 23.8 acres out of the original 30 of this shoal had 
been dredged to 25 feet depth, and a IG-foot depth had been secured 
over the central and largest portion of the shoal, in addition to a 
20-foot deq^th in the main channel, making an important addition to 
The anchorage facilities of Providence Harbor. 

In the river and harbor act of June 13, 1902, provision was made 
for the removal of the remaining portions of this shoal in connection 
with the project for an enlarged anchorage area in Providence Har- 
bor, and nearlv all of the remaining portions of the shoal were re- 
moved under the appropriation made by that act. 

The removal of the shoal enables vessels to anchor outside of the 
channel, and thus removes an obstruction to vessels going to or from 
the Providence wharves. 

For reference to reports containing more extended information, 
see Annual Eeport of the Chief of Engineers for 1905, page 85. 

July 1, 1906, balance unexpended $324,288.13 

Amount appropriated by sundry civil act approved March 4, 1907 102, 778.00 

Amount appropriated by river and harbor act approved March 2, 1907_ 00, 750. 00 


517, 816. 13 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 241, 966. 99 

July 1, 1907, balance unexpended 275,849.14 

July 1, 1907, outstanding liabilities 38,812.42 

July 1, 1907, balance available 237, 036. 72 

July 1, 1907, amount covered by uncompleted contracts 16,361.27 

(See Appendix C 9.) 


10. Harhor at Fall River Mass . — Fall Eiver lies at the mouth of 
Taunton Eiver, in the northeastern angle of Mount Hope Bay, wdiich 
empties into the ocean through • N arragansett Bay and Sakonnet 
Eiver. It forms the port of entry of the city of Fall Eiver, the 
largest cotton manufacturing city in the United States. 

Before improvement the depth of wuiter in the reentrant in the 
wharf line north of the Old Colony Steamboat Company’s wharf was 
only about 6 feet, and a considerable area of the harbor*, especially in 
front of the upper wharves, carried much less depth of water tlian 
existed in. its approaches. 

The project of 1874 provided for deepening an area in front of the 
wharves immediately north of the Old Colony Steamboat Company’s 
wharf 160 feet wide to 12 feet, and an additional width of 100 feet* to 
11 feet at mean low tide. This improvement was completed in 1878 
at a cost of $30,000. 
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The existing’ project, adopted by the river and harbor act of 
March 3, 1899, and enlarged the act of June 13, 1902, provides for 
a cliaiinel 300 feet wide and 2& feet deej) at mean low water along the 
city front between the Old Colony wharf and deep water at the upper 
end of the city front; also for a channel of the same dimensions 
through Mount Hope Bay to connect the deep water in front of Ihe 
city with the deep water of Narragansett Bay, at a total estimated 
cost of $175,411.94. Provision was n^ade in this act for placing the 
work under the continuing-contract sj^stem. 

The sum of $174,001.50 had been expended on the existing project 
to June 30, 1907, by which the. project had been completed. 

The mean rise and fall of the tide is about 4.7 feet. 

The improvement will give increased facilities for deeper-draft 
vessels. 

For reterence to reports containing more extended information, see 
Aiimial Keport of the Chief of Engineers for 1905, page 86. 


July 1, 1900, balance uiiexpeocled .^2,015.50 

June 30, 1907, amount expended during fiscal year, for \YOrks of im- 
provement 1 (305. 00 


July 1, 1907, balance unexpended 1 , 4io. 50 

(See Appendix C 10,) 


Earhor at Newport^ R. 1 . — ^This harbor is at the main entrance 
to Narragansett Bay, and all the year it serves as an easily accessible 
harbor of refuge to foreign and coastwise commerce. 

Before improvement the capacity of the inner harbor was limited 
by shoals, and it was not adequate to the number and size of the 
vessels seeking it for refuge. The southern or main entrance was 
obstructed by a bar which stretched out from Goat Island and the 
northern entrance by a sharji, rocky spit near Rose Island, and the 
g;eneral business wharves of the city could not be reached at low tide 
by vessels drawing more than 8 feet. The mean tidal range is about 
3.75 feet. Between 1873 and 1875, $28,500 was appropriated to 
secure 12 feet depth in the harbor. This work was completed in 1876. 

The approved project, adopted in 1880 and modified in 1882, 1883, 
1884, 189(}, and 1895, provided for widening and deepening of the 
channel from Narragansett Bay into Newport, so as to secure 15 feet 
depth at mean low water with at least 750 feet width; for the exten- 
sion of the 13-foot depth and 10-foot depth anchorage basins, and for 
dredging a channel 10 feet deep along the State harbor line southward 
to opposite the gas company’s wharf ; for the partial cutting off of the 
shoal spit at the southern end of Goat Island, and for the construction 
of jetties on the western shore of Goat Island, so as to protect the end 
of this island from erosion and to prevent the drift of sand, etc., 
around the island into the adjacent parts of the harbor and channel, 
and for the removal of Spindle rock, a sharp, rocky spit near Rose 
Island ; all at a total cost estimated in 1895 at $206,200. 

A small area of ledge rock was discovered in the fall of 1903 in the 
channel through the harbor opposite the Old Colony Steamboat Com- 
pany’s wharf, which had been the cause of serious injury to one of the 
boats of that company, and its removal was authorizecl by the Chief 
of Engineers with funds in hand. This was com|)leted in July, 1904. 
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Shoaling having occurred in the channel opposite the wharf of the 
New England Navigation Company (formerly Old Colon}^ Steamboat 
Company) and in the channel south of Goat Island, as well as at 
other points in the harbor, an allotment of $10,000 was made from the 
appropriation Emergencies in River and Harbor Works,'’ act of 
March 3, 1905, for the removal of such shoals as were causing the 
chief difficulties. Work under this allotment was commenced March 
29, 1905, and completed May 26, 1906, affording relief at the most 
needed points. 

The amount expended on the original and modified projects prior to 
ojDerations under the existing joroject was $214,888.06, by which the 
projected work was completed. 

The existing project, adopted by the river and harbor act of March 
2, 1907, provides for dredging a channel 750 feet wide and 18 feet 
deep at mean low water around the southerly end of Goat Island and 
northward through the harbor, in accordance with House Document 
No. 121, Fifty-eighth Congress, second session, and for the extension 
of the 13-foot anchorage area southward to the harbor line and the 
removal of Nourmahal rock in Brentons Cove off' the Fort Adams 
shore, to a depth of 18 feet, in accordance with House Document No. 
438, Fifty-ninth Congress, second session, at a total estimated cost of 
$250,900, of which $85,000 was appropriated and $165,900 authorized 
under a continuing contract, which latter amount remains to be appro- 
priated. 

The amount expended on the existing project up to the close of the 
fiscal year ending June 30, 1907, not including outstanding liabilities, 
was $244.12, by which borings have been made in the area embraced 
by the project, in the southern part of the harbor, for use in prepai'ing 
specifications for the work. 

It is proposed to apply the existing balance and the amount esti- 
mated for profitable expenditure for the fiscal year ending June 30, 
1909, to dredging the 18-foot channel through the harbor, enlarging 
the 13- foot anchorage area in the southern part of the harbor, and 
the removal of Nourmahal rock. 

The iiro230sed expenditure for the 18-foot channel is for new wmrk 
and is to make that portion of the harbor available for that depth ; 
the remainder of the ]3ro|)osed expenditures are for the extension of 
benefits already secured. 

As the improvement of this harbor has progressed there has been 
a large increase in the size and number of vessels using the harbor. 
It has become an important port of call for orders for the large coal- 
ing fleet of not only Narragansett Bay but of the more eastern jDorts, 
and is the port of refuge for the fishing fleet as well as for landing 
and reshipment of the fish when the schools come upon this coast. At 
times the harbor is greatly crowded and a strong demand is made 
for a greater depth of water. The commerce for 1905 shows a 
tonnage of about 1,920,380 tons, principally fish, coal, and general 
merchandise. 

For reference to reports containing more extended information, see 
Annual Report of the Chief of Engineers for 1905, page 87. 
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July 1, 1906, balance unexpended $348.48 

Amount appropriated by river and harbor act approved~March 85, 000.* 00 

85,348.48 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 592 . 60 

July 1, 1907, balance unexpended 84 755.88 

July 1, 1907, outstanding liabilities ’ 13ll 00 

• 

July 1, 1907, balance available 84,624 88 

Amount (estimated) required for completion of existing project 165, 900. 00 


Amount that can be ])rofitably expended in fiscal year ending June 30, 

1909, for works of lmr)rovement, in addition to the balance unex- 
pended July I, 1907 165,900.00 

Submitted in compliance v\'itli requirements of sundry civil act of 
•[ June 4, 1897. 

(See Appendix C 11.) 

_ 13. IIcLThor of ref uge at P oint Judith.^ Rhode Island . — Point Judith 
is the southeastern extremity of South Kingston, R. I., and marks the 
southwestern entrance to Narragansett Baj^ A long ledge, known as 
Squid ledge, extends for nearly a mile in a direction south by east 
about 1.5 miles west of the j^oiiit. 

At the adoption of the j^roject this j^lace was especially dangerous 
for vessels to pass during storms and even ordinarily bad weather. 

The existing project of September 19, 1890, provides for the con- 
struction at this point of a national harbor of refuge iiearly a mile 
square by means of stone breakwaters built partly on Squid ledge 
and planned so as to give protection against easterly, southerly, and 
westerly storms, the mainland itself forming a protection on the 
north, all at a total cost estimated in 1889 at $1,260,000. This proj- 
ect was modified by the report of a Board of Engineers convened to 
consider and report iqron the construction of this harbor, which was 
approved November 1C, 1896, and provided for raising the crest of 
the eastern arm and extending the western arm to its originally pro- 
jected^ length, at an estimated cost of $444,311, and deferring the con- 
struction of the easterly detached breakwater as a part of the main 
project until the completion of the main breakwater should demon- 
strate its necessity or otherwise. The river and harbor act of June 
13, 1902, made a further modification bj’- i^roviding for the construc- 
tion of the easterly detached breakwater and continuing it to the 
shore, at an estimated cost of $196,193 for the detached breakwater 
and $187,558.80 for the shore extension. A further modification was 
made by the act of March 2, 1907, authorizing an extension seaward 
of the shore-arm breakwater at an additional estimated cost of 
$186,248.20, making the total cost of the shore arm $570,000 and a 
total estimate for the project and its modifications of $2,264,311. 

The river and harbor act of March 2, 1907, provided for the fur- 
ther extension of the easterly shore arm of the breakwater under the 
continuing-contract system, appropriating $100,000 therefor and au- 
thorizing the expenditure of an additional $170,000 (not yet appro- 
priated) for its completion. Under date of May 11, 1907, a continu- 
ing contract was entered into for the extension of the shore arm 
seaward. The work is to be completed within ten months after noti- 
fication of approval, exclusive of the months of December, January, 
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February, and March. Work under this contract was coiiiiiieiiced 
June 15, 1907. 

The sum of $1,531,885.87 had been expended on this vrork up to 
June 30, 1007, of which $6,417.32 was for nuiintenaiice. By this 
expenditure the main breakwater had been built to a total leiigtli of 
6,970 feet with a height of 10 feet above mean low water, and the 
easterly shore arm had been completed for a distance of 1,353 feet 
out from the high-water line oivshore to about 25 feet depth of water, 
Avith 110 feet forming the incomplete slope at the end. 

Before the construction of the brealnvater the area inclosed Avithin 
the lines upon AAdiich it has been built and the shore Avas about (>40 
acres, of Avhich 390 acres has oA^er 25 feet of Avater and 19S acres 
additional over 18 feet. 

Proceedings for the condemnation of land required for the shore 
end of the brealvAvater are in progress. The decree condeinriing the 
land to -the uses of the United States Avas entered on May 2(h 1906, 
and the commission to assess the land damages vieAved the land May^ 
23, 1907. 

FiA^e hundred and sixty-one vessels used tlxe harbor of refuge dur- 
ing the year, of Avhich 293 Avere schooners, 89 sloops, 40 barges, 66 
steamers, 34 tugs, 16 steam yachts, 11 yawls, 6 schooner yachts, and 
6 launches. 

It is proposed to apply the existing balance and tlie amount t‘sti- 
mated for profitable expenditure for the fiscal year ending Jmu^ 9)0, 
1909, toAvard the completion of the shore arm, and such otlier work 
as the aAxailable funds Avill permit. 

For reference to reports containing more extended iiiformatioii, 
see Annual Eeport of the Chief of Engineers for 1905, page 89. 


July 1, 1906, balance imexixended 18, 384. 55 

Amount appropriated by riA^er and liarbor act approved ]\Iareh 2, 1007- 100, 000. 00 


218, 3S4. 55 

June .30, 1907, amount expended diiriiij? fiscal year, for works of im- 
provement 100, 226. SI 


July 1, 1907, balance unexpended - 118, 157. 74 

July 1, 1907, outstanding liabilities 21, 764. 76 


July 1, 1907, balance available 96, 392. 98 


July 1, 1907, amount covered by uncompleted contracts 223, 934. 79 

Amount (estimated) required for coinpletion of existing project 614,311.00 


’Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 170,000.00 

Submitted in compliance Avith requirements of sundry civil act of 
June 4, 1897. 

(See Appendix C 12.) 


IS. Entrance to Point Judith Pond.^ Rhode Island . — Point Judith 
Pond is a shalloAv salt pond, lying in the rear of the sanch^ beach of 
the Ehode Island shore, just AA-est of Point Judith. 

The improA'ement desired at this place by the people of the neigh- 
borhood is Avidening and deepening the present o|)ening into the 
pond and the construction of jetties for the maintenance of such 
opening. 
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The State of Ehode Island and the town of South Kingston are 
making the opening into the pond. 

No general project for the improvement of this channel has been 
formed; The _ appropriation of March 3, 1905, provided for the 
expenditure of $10,000_ to assist in the work in process of execution 
by the local authorities. This was expended in extending* and 
strengthening the western jetty at the ocean end of the channel. 

The river and harbor act of March 2, 1907, provides $8,000 for 

continuing improvement and for maintenance,’’ Avhich amoimt 
shall be expended for dredging.” 

In 1905 the excavated channel through the beach proper was about 
3,000 feet long and carried a navigable depth of about (> feet, but for 
a like distance beyond this point there was practically no navigable 
^depth at low tide, there being a wide sand bar crossed by irregular 
streams rarely carrying as much as 1 foot of Avatsr. On the pond side 
of this bar there was about 5 feet depth. No dredging through this 
bar would be permanent without some auxiliary directing v/orks to 
control the flow of the current. An appropriation of $6,000 was 
made at the last session of the Rhode Island general assembly, and 
it is expected that the use of the combined appropriations may result 
in some benefit to the work. 

Up to June 30, 1907, $12,000 had been expended in surveys, for 
the expenses of the Board of Engineers authorized by the river and 
harbor act of June 13, 1902, and for the extension of the west jetty. 

For reference to reports containing more extended information, 
see Annual Report of the Chief of Engineers for 1905, page 90. 

July 1, 1906, balance unexpended- .'j?552. 44 

Amount appropriated by river and harbor act approved March 2, 1907- 8, 000. 00 


8. 552. 44 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 552 . 44 

July 1, 1907, balance unexpended 8, 000. 00 

(See Ajipendix C 13.) 


7J. HarboT^ of refuge at Block Island^ Rhode Island , — This island 
is about 14 miles east of the eastern end of Long Island, and about 10 
miles distant from the nearest point of the mainland. 

The object of the improvement is to furnish a harbor of refuge for 
medium-draft vessels engaged in foreign and coastwise commerce. 

Before the construction of the present harbor Block Island had no 
harbor at all. 

The mean tidal range is about 3 feet. 

Between 1870 and 1876, $285,000 was appropriated for a break- 
water for a harbor for medium-draft vessels, this work being com- 
joleted in 1878. Between 1880 and 1882, $25,000 ivas appropriated for 
dredging an inner basin and the protection of the shore next to the 
breakwater, this work being completed in 1884. In 1884, $15,000 was 
approj)riated for additions to the old breakwater, this money being 
so spent and the wmrk completed in 1884-85. 

The project of 1884, as modified in 1888, provided for the construc- 
tion of a harbor of refuge on the eastern side of the island, consisting 
of an enlarged inner harbor (or basin) 800 feet square for small ves- 
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sels and an exterior harbor for larger ones, at a total cost estimated 
in 1888 at $75,000. This project was practically completed in 1893. 

The total expenditure prior to commencing work on the existing 
project was $399,000. 

The existing project of June 3, 1896, provides for raising the entire 
breakwater to proper height and stopping sand leaks between certain 
IDoints and dredging the main inner harbor to a depth of 10 feet, at an 
estimated cost of $83,985. ^ 

At the adoption of the present project this harbor was neither large 
enough nor well enough protected for the proper harborage of the 
craft seeking refuge at this place during storms and bad weather. 

The sum of $97,925.09 had been expended on the existing project 
up to June 30, 1907, of which $17,839.74 was for maintenance. 
this expenditure the entrance to the inner harbor, which had shoaled 
up from the drift of sand through the breakwater, had been partiaUy " 
dredged to a depth of 12 feet and redredged to a depth of 10 feet 
several times. The north wall of the enlarged inner harbor had been 
strengthened and repaired, the work of repairing the main break- 
Avater and making it sand tight had been completed, and the contract 
for dredging the inner harbor had been completed as far as funds 
Avould- alloAv, but oAving to the accumulation of sand during the 
progress of the Avork and the necessary use of a considerable portion 
of the funds for maintenance, as Avell as the occurrence of a large 
number of boAvlders in the dredged area, only 81 jier cent of the 
dredging Avas completed. 

Proposals for dredging Avith funds provided by act of Marcli 2, 
1907, have been iiiAuted, to be opened July 17, 1907. 

In 1906 the commerce amounted to about 37,060 tons, shoAving a 
decrease from previous 3^ears. 

The additional Avork required to complete the existing project is 
for the purpose of extencling the benefits alreadj^ secured by the 
improvement. 

For reference to reports containing more extended information, 
see Annual Eeport of the Chief of Engineers for 1905, page 91. 

July 1, 1900, balance iinexi^enclecl $2, T27. 73 

Amount Mppropriated by river and harbor net approved March 2, 1907- 20, 000. 00 


June 30, 1007, Minoiint expended during fiscal .^'ear, for ua)rks of im- 


provement 761. 65 

July 1, 1907, balance luiexpeuded 21, 966. 08 

July 1, 1907, outsancling liabilities 1C2. 43 

July 1, 1907, balance available 21, 803. 65 

(See Appendix C 14.) 


16. Great Salt Pond.^ Block Island^ Rhode Island . — The Great Salt 
Pond is located about the center of Block Island, and contains an 
anchorage area of 150 acres for vessels drawing 18 feet and over. 
The Avork of converting the pond into a harbor of refuge by making 
a channel through the beach on the Avest, connecting it Avith deep 
water in the ocean, Avas started by the State of Ehode Island and the 
town of New Shoreham. 

The channel, under the existing project of June 3, 1896, as modified 
in 1900, is to be 600 feet Avide and have a central depth of 25 feet for 
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a width of 150 feet, sloping gradually to 12 feet in a width of 504 
feet, the channel seaward to be protected on the south by a jetty 
extending to 350 feet beyond the original 18-foot contour, and on 
the north by a jetty about 1,200 feet long, and the sides of the channel 
where it passed through the original beach to be protected by stone 
revetments and sand fences, at a total estimated cost of $305,000. 

At the time the work commenced under the General Government 
a channel of varying width and dei:ith had been dredged with the 
money appropriated by the State and town, which would permit of 
12-foot draft being carried in. 

The south jetty had been built out 837 feet, and a north jetty 250 
feet long had also been built, but at a distance of 720 feet from the 
south jetty instead of 600 feet, as called for in the adopted project. 

The mean rise and fall of the tide is about 3 feet. 

* Up to June 30, 1907, $167,208.09 had been expended by the Gen- 
eral Government on the existing project, of which $9,803.24 had been 
used for maintenance and repair. By this expenditure the south 
jetty had been extended 439 feet beyond the originally projected 
length, making a total of 1,691 feet from the initial point on shore. 
Some damage done by a severe storm in the spring of 1900 had been 
repaired, and a channel 18 feet deep and 300 feet wide, with a central 
cut 25 feet deep and 35 feet wide, had been dredged; also a small 
amount of dredging had been done in removing a shoal which had 
formed near the outer end of the jetty. 

The channel dredged in 1900 to a depth of 18 feet with a width of 
300 feet has shoaled to some extent. The sides of this channel now 
have about 15 feet of water, from which it deepens to 18 feet to^Yard 
the center. The 25-foot channel dredged in 1906 has maintained 
itself. 

There remains, to complete the existing project, the construction 
of jetties as planned and dredging to secure the widths and depths 
projected. 

The work required to complete the existing project is for the pur- 
pose of extending the benefits of the improvement. 

The commerce of the Great Salt Pond is reported for the calendar 
year 1906 at 38,495 tons. 

For reference to reports containing more extended information, 
see Annual Eeport of the Chief of Engineers for 1905, page 92. 

July 1, 1906, balance iiiiexpeiiclecl 099. 64 

Amount appropriated by river and harbor act approved March 2, 1907_ 30, 000. 00 

57,099 64 

June 30, 1907, amount expended during tiscal year : 

For works of improvement — $19, 757. 73 

For maintenance of improvement 4, .550. 00 

24, 307. 73 


July 1, 1907, balance unexpended 32, 791. 91 

Amount (estimated) required for completion of existing project 105,000.00 

(See Appendix C 15.) 

16. Removing sunken vessels or craft ohstructing or endangering 
navigation. — Steamer Trojan, schooner Geo. V. Jordan, large Baden, 
larkentine Bonnie Boon, large Pemiberton, large Montana, a,nd 
schooner Sagmore. 
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{a) Stea/mer Tro'jan^ of the Windsor Line, betY^een Boston and 
Pliiladeipliia, was sunk in collision near the Vineyard Sound light- 
ship at western entrance to Vineyard Sound, Mass. Eemoval com- 
pleted October 11, 1906. 

(.&) Schooner Geo. F. Jordan, — Sunk on Pollock Eip shoals, Mass. 
Eemoval of wreck completed NoA^ember 9, 1906. 

(c) Barge Baden. — This AAdialeback barge Avas sunk in Buzzards 
Bay, off Mishaimi Point, Mass. After a long-coiitiiiued attempt on 
the”^ part of the oAvners to saA^e the A^essel, Avithoiit success, the Avreck 
Avas removed bv the United States, the work being completed J anuarv 
19, 1907. 

{d) Barhcentine Bonnie Boon , — ^^Vrecked on Nantucket shoals and 
the hulk abandoned in the northerly paid of Nantucket Sound, off 
Herring Eir^er. Eemoval completed April 1, 1907. 

(e) Barge PemJerton . — Sunk in Vineyard Sound, Mass., about IJ 
miles E. by N. from Nobska light-house. Eemoval completed April 
30, 1907. 

(/) Barge Montana. — Sunk near the bell buoy marking the en- 
trance to Great Salt Pond, Block Island, E. I. Eemoval completed 
May 16, 1907. 

(y) Schooner Sagmore. — Sunk in Vineyard Sound, Mass., off West 
Chop, Vineyard HaA^en, in MaAy 1907. Eemoval of this Avreck Avas 
transferred to the United States KeATmue-Ciitter Service. 

The amount expended during the year on the removal of Avrecks 
is $7,638.60. 

(See Appendix C 16.) 

EXAMINATIONS AND SURAmYS MADE IN COMPLIANCE AVITII THE RIVER AND 
HARBOR ACT APPROA'ED ]MARCTI 3, 1905. 

Eeports on preliminary examinations and surve3"s required by the 
river and harbor act approA^ed March 3, 1905, of the folloAving locali- 
ties Avithin this district Avere duly submitted b}^ the district officer. 
The}^ Avere revieAved by the Board of Engineers for Elvers and Har- 
bors pursuant to hiAv, and Avere transmitted to Congress and printed 
in documents as indicated. 

1. Prelwiincmj examination and survey of New Bedford and Fatr- 
haven Jiarl)07% Massachusetts.^ tvith a view to oMaining additional 
anchorage grounds and increased depth . — Eeports dated August 3, 
1905, and May' 18, 1906, respectwely, are printed in House Document 
No. 271, Fifty -ninth Congress, second session. A plan for improA^e- 
ment at an estimated cost of $527,000 is presented. 

2. Prelmiinciry excimination and survey of Neavport Harhoi\ Rhode 
Island^ with a view to extending the space for light-draft anchorage 
in the southern jKirt thereof. — Eeports dated February 7 and Septem- 
ber 20, 1906, respectively, are printed in Ploiise Document No. 438, 
Fifty-ninth Congress, second session. A plan for improvement at an 
estimated cost of $165,900 is presented. 

IMPROVEMENT OF RIA' ERS AND HARBORS IN CONNECTICUT AND OF 
PAWmiATTJCK RIVER, RHODE ISLAND AND CONNECTICUT. 

This district Avas in the charge of Maj. Harry Taylor, Corps of 
Engineers. Division engineer, Col. Amos Stickney, Corps of Engi- 
neers, to June 4, 1907, and Col. John G. D. Knight, Corps of Engi- 
neers, since that date. 
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1. PaiDcattich River^ Rhode Island and Connecticut . — The navi- 
gable part of the Pawcatiick Eiver extends 5 miles from Westerly, 
E. I., to its outlet, in Little Narragansett Bay, through the iiorthern 
part of which a navigable channel extends 2| miles to Stoningtoii 
Harbor, Connecticut, through which Long Island Sound is reached. 

Before improvement the channel of the river was crooked and 
obstructed by numerous shoals, on some of which there was 1 to 1| 
feet of water, and the greatest depth that could be carried through 
the bay channel was 4^ feet. * 

^The original projects, that of 18T1 for the river channel and that 
of 1879 for the channel across the bay, provided for depths of and 
7 feet and widths of 75 and 200 feet, respectively. The expencliture 
on the original projects was $97,500.01. 

The present project, adopted in 1896, |)rovides for a channel 10 
• feet deep from Stoningtoii, Conn., to Westerty, E. I., with a width* 
of 200 feet from Stoningtoii to Avondale, E. I., a distance of about 4 
miles; a width of 100 feet from Avondale to the lower wharves at 
Westerly, a distance of about 3 miles, and a width of 40 feet between 
the upper and lower wharves of Westerly, a distance of about one- 
half mile, at a total estimated cost of $200,361.60. The river and 
harbor act of March 3, 1905, authorized the use of $1,000 of the appro- 
iiriation for the improvement of the Pawcatiick Eiver in the removal 
of obstructions at Watch Hill, at the southeastern part of the Little 
IsTarragansett Bay. The greater portion of the obstructions was 
removed in JanuaiA^ and February, 1906, at a cost of $865.82. 

On this project $44,654.66 had been expended to June 30, 1907, 
therewith completing the section 40 feet wide along the wharves of 
Westerly, extending the 100-foot channel downstream 1,800 feet, and 
making a part channel through Little Narragansett Bay. Of this 
amount $14,379.53 was applied to maintenance. 

The maximum draft which could be carried June 30, 1907, was 8.5 
feet in the bay channel, 7 feet in the river, and 6 feet near Watch 
Hill. The mean rise of tide is 2.6 feet at the mouth of the river and 
2.3 feet at Westerly. 

The effect of the improvement is to permit coal, lumber, and build- 
ing material to be delivered in vessels at Westerly, and to ship there- 
from granite in vessels instead of by rail, thus giving water competi- 
tion for these materials, with a resulting benefit in the reduction of 
freight rates. 

The available balance will be applied toward maintenance and the 
completion of the project. 

The tonnage for 1906 was 60,786, valued at $398,725.48. 

July 1, 1906, balance uuexpenclecl ■ 77 

Amount appropriated by river and harbor act approved March 2, 1907_ 33, 000. 00 


33, 348. 77 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 3. 44 

July 1, 1907, balance unexpended 33, 345. 33 

July 1, 1907, outstanding liabilities 36. 20 

July 1, 1907, balance available ^ 33, 309. 13 

Amount (estimated) required for completion of existing project 131,361.60 

(See Appendix D 1.) 
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New London Harlor^ Connecticut, — 'Sexv London Harbor, which 
comprises the lower 3 miles of the Thames Kiver, has a navigable 
width of one-quarter to miles and depth of 26 feet or more in 
the main channel from Long Island Sound to the railroad draw- 
bridge which crosses the river above the New London dock front. 
This channel, especially opposite New London, follows the east bank. 
Between it and the city docks is a nearly level area having a general 
depth of 10 to 15 feet. Before improvement part of the docks was 
accessible to vessels of 16 to 18 feet draft at high tide only. 

The original and present pjroject, adopted by the act of June 13, 
1902, provides for dredging and maintaining a ship channel 400 feet 
or more in width, 23 feet deep, and about 6,000 feet long. This chan- 
nel leaves the deep water of the river opposite Fort Trumbull on the 
west side, skirts the water front of the city, including that of 
Winthrop Cove to the Central Vermont Eailroad bridge and the' 
east side of the Central Vermont dock, and joins the natural deep 
channel at a distance of about 4,000 feet upstream from the point of 
beginning. The estimated cost of the improvement was $145,000, and 
$1J)00 per annum for maintenance. For map see House Document 
No. 392, Fifty-sixth Congress, first session. 

Up to June 30, 1907, $133,850.92 had been expended on tlie project. 

The project dredging was completed under a contiiiuiug coiitract 
in October, 1904. This completed the project except at two small 
areas of ledge rock in the Fort Triimbiill-ShaAVS Cove arui of the 
channel, where there were depths of about 18 feet, and at a pail: of 
a city pipe sewer crossing the middle of the dredged channel, vdiere 
the least depth was 21.6 feet. The rock in the channel Avas removed 
in 1907. A draft of 23 feet can be carried to opposite all the prin- 
cipal docks. The additional Avork proposed is to maintain the 
improvement. 

The effect of this improvement has been to materially reduce 
freight rates. 

The mean range of tide is 2.6 feet. 

Under a modification of the existing Thames EiA^er project, adopted 
in 1892, ShaAvs Cove, a branch of Ncav London Harbor, has been 
dredged to 12 feet. 

The tonnage of this port for the year 1906, principally coal, build- 
ing material, oil, and steamboat freight, and exclusiAn of that per- 
taining to Shaws CoA^e and Thames Eiver, Avas 697,139, valued at 
$14,036,327.33, an increase of 19,285 tons over that reported for 1905. 

July 1, 1906, balance unexpended .?14, 343. 99 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 1, 194. 91 

13, 149. 08 
7, 645, 75 


July 1, 1907, balance available 
(See Appendix D2.) 

S, Thames River Connecticut , — This is a tidal stream from Nor- 
wich, Conn., the head of navigation, to Long Island Sound, a dis- 
tance of 15 miles. For 4 miles below Norwich the natural depths 
were 6 feet or more at low water with Avidths of 400 to 1,000 feet. Be- 
low this point depths Avere 13 feet or more mid Avidths 800 to 3,000 feet. 



July 1, 1907, balance unexpended-. 
July 1, 1907, outstanding liabilities. 
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The original project, adopted in 1836, provided for a channel 11 
feet deep at low water, to be secured by dredging and building dikes. 
On this project $40,300 had been expended when, in 1839, work was 
stopped, the project not having been completed. 

The existing project, adopted June 23, 1866, and modified in 1879, 
1882, 1888, 1892, and 1907, is to dredge and build training walls to 
secure a channel 200 feet wide with depths of 20 feet from New 
London to Allyns Point and 14 feet thience 5 miles to Norwich; also 
to dredge Shaws Cove at New London to a depth of 12 feet. Esti- 
mates of cost were $473,870 for construction and $9,500 annually for 
maintenance. 

Up to June 30, 1907, $443,734.78 had been expended on this project 
and its modifications, of which $25,093.31 had been applied to main- 
^ tenance. The proposed training walls had been completed; a chan- 
• nel had been completed to Allyns Point, 200 feet in width and 16 
feet in depth ; thence to Norwich the project depth of 14 feet had been 
secured in a channel varying in width from 100 to 200 feet ; and the 
proposed dredging in Shaws Cove had been completed. The upper 
portion of the channel was redredged for maintenance during the year. 

Mesiii range of tide is 2.6 feet at New London and 3.1 feet at 
Norwich. 

With the balance on hand it is proposed to complete the project. 

Commerce at Alhms Point is coal, and at Norwich and intermediate 
landings it is mainly coal, lumber, cotton and wool, and steamboat 
freight. The tonnage for 1906 was 427,503, valued at $2,788,754.76, 
including 20,829 tons, valued at $126,912.70, for Shaws Cove com- 
merce. 

The wmrk done has reduced the cost of transportation by enabling 
freight to be brought in vessels of 16 and 18 foot draft instead of 8 
foot draft. The riyer commerce of the present day could not be car- 
ried except for the increased depths thus obtained. 

The modification of project adopted by act of March 2, 1907, is 
printed in House Document No. 265, Fifty-ninth Congress, second 
session. 

July 1, 1906, balance unexpended $27, 407. 76 

Amount appropriated by river and harbor act approved March 2, 1907„ 30, 000, 00 


57, 407. 76 

June 30, 1907, amount expended durin.s: fiscal year : 

For works of improvement $6,641.01 

For maintenance of improvement 6, 901. 53 

13, 542. 54 


July 1, 1907, balance unexpended 43, 865. 22 

July 1, 1907, outstanding liabilities 4, 191. 39 

July 1, 1907, balance available 39,673.83 

July 1, 1907, amount covered by uncompleted contracts 9, 673. 83 

(See Appendix D 3.) 


J. Connecticut River bettoeen Hartford^ Gonn,^ and Holyoke^ 
Mass . — This portion of the river is 34 miles long, and is naturally 
divided into^ three distinct sections. From Hartford to the foot of 
Enfield Eapids, miles, the river has a gentle slope with a sandy, 
shifting bottom ; from the foot to the head of Enfield Rapids, 5^ 
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miles, the total fall at low water is 32 feet, and the bed of the river is 
largely rock; from Enfield Falls to Holyoke, 18 miles, the river is of 
moderate width, gentle slope, fair depth, and stable bottom. 

Ill its original condition the lower section had a navigable depth 
of 2 feet or less at low water ; the second section could be navigated 
upstream only with great diflaculty and only by boats of shallow draft, 
and the third section was navigable by boats drawing 4 to 5 feet of 
water. 

At Enfield Kapids a canal with locks 80 feet in length and 18 feet 
in width, designed for boats with draft of about 3 feet at low water, 
has been constructed by jirivate enterprise as part of a water-power 
development scheme. 

Prior to June 30, 1898, $93,059.70 was expended in the construction 
of wing dams and dredging to provide a temporaiy improvement 
below Enfield Kapids, and in extensive surveys and examinations 
which were made with a view to permanent improvement of the whole 
stretch from Hartford to Holyoke. 

A complete history of the improvement of this section of the river, 
with maps and plans, is given in the report of the Chief of Engineers 
for 1878, pages 248-391. 

No work of improvement has been carried on in this section of the 
river since 1886. 

Examinations and surveys with a view to future permanent im- 
provement have been made under the river and harbor acts of June 
3, 1896, June 13, 1902, and March 3, 1905. Tlie Board appointed b}^ 
authority of the last-named act suggested three ]ilans of improvement 
other than those which had been already reported upon. One of these 
plans provided for dredging, the use of wing dams and training walls, 
and rock excavation from Hartford up to a point above the mills at 
Windsor Locks ; thence by a new lock and the upper portion of the 
existing canal, and thence to Holyoke, at a cost of $1,465,600. This 
plan was approved by the Board of Engineers for Rivers and Har- 
bors, provided that all rights claimed to be infringed by this work 
should be ceded to the United States without cost. The amount ex- 
pended on this survey was $22,838.47. 

The appropriation of March 2, 1907, is for the purpose of investiga- 
tion and further examination, in connection with the recommendatioiT 
of the Board of Engineers for Rivers and Harbors referred to, to 
determine what rights may be infringed and if they can be obtained 
without cost to the United States. 

To June 30, 1907, the amount expended from the ap]3ropriation of 
March 2, 1907, was $33.05. 

No permanent benefit has resulted from the work thus far done. 

July 1, 1906, balance iiiiexpeiiclecl -fO, 101. 83 

Amount appropriated by river and harbor act approved March 2, 1907- 5, 000. 00 


14, 101. 83 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement ' 33. 05 

July 1, 1907, balance unexpended 14, 068. 78 

July 1, 1907, outstanding liabilities 20. 00 

.July 1, 1907, balance available 14, 048. 78 

(See Appendix D 4.) 
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0 . Connecticut River hel,ow Hartford, Conn . — The part of the river 
under improvement is 50 miles long from Long Island Sound to 
Hartford. Beyond Hartford the river is navigable, by means of 
a small private canal at Windsor Locks, Conn., 34 miles to Holyoke, 
Mass., although the navigation is limited by reason of low fixed 
bridges and the inadequacy of the canal. Before beginning improve- 
ment below Hartford the available depth over Saybrookibar at the 
mouth of the river was 1 feet, and thence to Hartford at the shoalest 
of the river bars about 5 feet. 

The original project, adopted in 1836, provided for the removal of 
the Saybrook bar by dredging. Up to 1843 an 11 to 12 foot channel 
had beei^ dredged 50 feet wide and 1,500 feet long, at a cost of 
$23,471.57. No further work was done until 1870, by which time the 
dredged channel had been nearly obliterated by storms and freshets. 

The present project, adopted in 1870 and modified in 1873, 1880, 
1887, and 1890, provides for completing two jetties at the Saybrook 
bar to a height of 5 feet above high water, with top width of 6 feet 
and side slopes of f on 1; raising the training Avail, nearly 3,700 feet 
Hartford bars as may be found necessary by experience, 
but not to exceed 15 feet aboi^e low water; dredging' the channel 
betv;een the jetties to 12 feet depth and Avidth of 400 feet and main- 
taining the channel by annual dredging at the various riA^er bars to 
about 10 feet depth at mean Ioav Avater and to a Avidth as near 100 
feet as jiracticable, at an estimated cost — 

For annual dredging qoo 

Completing Saybrook jetties 000 

Dredging cliaiinel between them ~I”I 20*000 

Raising Hartford dike I 50, 000 

Total J 140,000 

For scope and history of the modifications see pages 120 and 121, 
Annual Eeport of the Chief of Engineers, 1900. 

The act of June 13, 1902, authorized an expenditure of $1,000 for 
removal of obstructions at mouth of Salmon Eiver, a tributary to the 
Connecticut Eiver. 

Up to June 30, 1907, $541,404.45 had been expended on this project, 
of which $309,729.40 had been applied to maintenance. 

The maintenance of the rit^er bar channels by annual dredging has 
been held paramount in the project. Available funds heretofore 
have not been sufficient for enlarging the jetties or dike or for dredg- 
ing at Saybrook bar. The jetties have maintained a channel nearly 
12 feet deep, of narrow width, and annual dredging at the riA’-er bar's 
has generally kept a half-width channel open so that Hartford-NeAV 
York steamers and barges drawing from 9 to 11 feet, according to the 
river stage, have been but little detained, and then only at summer 
low river and before completion of the annual dredging. The maxi- 
mum draft which could be carried at mean Ioav water oA^er the shoal- 
est river bar on June 30, 1907, was 10 feet. The mean rise of tide 
is 3.6 feet at Saybrook jetties and on low river 1.5 feet at Hartford. 

Sketches of the Connecticut Eiver from Hartford to Eocky Hill 
and of Saybrook bar are printed in the Annual Eeport of the Chief 
of Engineers for 1885, page 636. The river fx’om the Sound to Hart- 
ford is shown on Coast Survey charts 258-256, 
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The tonnage for the year 1906 amounted to 440,024 tons, mainly 
coal, lumber, building materials, and miscellaneous steamboat freight, 
valued at $11,531,040. 

The work done has reduced freights to Hartford and lower river 
ports materially. Without the improvements there could be but 
little freight traffic on the river. 

The available balance will be applied to maintenance and continu- 
ing work on the approved project. 

Notice, dated June 11, 1907, was served on the New York, New 
Haven and Hartford Eailroad Company requiring removal of its old 
bridge over Connecticut Eiver at Old Saybrook and Old Lyme, 
Conn., pursuant to the provisions of section 7 of act of Congress 
approved April 7, 1904, the said structure to be entirely removed by 
December 31, 1908. 

July 1, 1906, balance unexpended $27, 90S. 4-5 

Anioiint appropriated by river and harbor act approved March 2, 1907_ 40, 000. 00 


07, 908. 45 

June 30, 1907, amount expended during liscal year : 

For works of improvement $4, 576. 20 

For maintenance of improvement 8, 038. 27 

12, 614. 47 

.July 1, 1907, balance iniexpended 55,293.98 

July 1, 1907, outstanding liabilities 2, 552. 33 


July 1, 1907, balance available .52, 741. 65 


July 1, 1907, amount covered by uncompleted contracts 7, 480. 99 


Amount (estimated) required for completion of existing project 80, 000. 00 

(See Appendix D 5.) 

6, Harbor of refuge at Duck Island Harhor^ Conn , — Duck Island 
Harbor is a bay on the north shore of Long Island Sound about 7 
miles west of the mouth of the Connecticut Eiver and midway be- 
tween the harbors of New London and New Haven. 

The project for this improvement, adopted by the act of September 
19, 1890, provides for the construction of three riprap breakwaters of 
3,000, 1,750, and 1,130 feet length, respectively, inclosing and shelter- 
ing an area of al30ut 115 acres, with twm entrances. The project 
height of the breakwaters is 10 feet above low wmter, with crowni of 
10 feet and slopes of 2 on 3 outside and 1 on 1 inside. The estimated 
aggregate cost is $463,540. For map see Annual Eeport of the Chief 
of Engineers for 1887, page 644. 

To June 30, 1907, $116,309.25 had been expended, of which 
$5,334.10 was for maintenance, and 2,770 linear feet of the west 
breakwater had been built, but with reduced cross section, extending 
westwardly from Duck Island to a low-water depth of 17 feet. The 
mean rise of tide is 3.8 feet. 

The commerce to be benefited by this improvement is the passing 
commerce of Long Island Sound, which may find it necessary or con- 
venient to seek shelter at this locality. Its value can not be* satisfac- 
torily estimated. From February 1 to June 23, 1907, 327 vessels were 
reported as using the harbor of refuge. 
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July 1, 1906, balance unexpended $867. 90 

Amount recovered from defaulting contractor 3, 024. 85 

July 1, 1907, balance unexi)ended 3, 892. 75 

Amount (estimated) required for completion of existing project 349,540.00 

(See Appendix D 6.) 


7. BranfoTcL Harbor^ Connecticut , — Branford Harbor consists of 
three distinct parts: The outer haiTbor, approximately 1 mile wide 
and three-quarters of a mile deep ; the inner harbor, about half a mile 
in diameter, separated from the outer harbor by a series of rocks, the 
principal ones of which are known as ‘‘The Mermaids;” and the 
river, which empties into the inner harbor from the northeast. The 
natural low-water depths when improvement began were: At the 
outside of the outer harbor, 15 to 16 feet, gradually shoaling to 8 feet 
near “ The Mermaids ; ” through the inner harbor from “ The Mer- 
maids ” to the mouth of the river, 7 to 8 feet ; up the river for a 
distance of 1 mile, nearly to the lower docks, 12 feet or more. From 
the lower to the upper docks the channel gradually shoaled and nar- 
rowed so that the controlling deiDth was less than 6 feet and the width 
25 to 50 feet. At the upper dock the stream is crossed by an earthen 
causeway, in which there is a small drawbridge which is rarely 
opened, although the stream is navigable for small craft to a fixed 
bridge about one-half mile above. Since the adoption of the j)resent 
IDroject a very general and uniform shoaling of 1 to 2 feet has taken 
place in the inner harbor, so that the controlling deiDth between “ The 
Mermaids ” and the mouth of the river, the shoalest place in the 
channel, is now only about 6 feet. 

The original and present project, adopted by the act of June 13, 
1902, and modified by the act of March 2, 1907, provides for an 
8^- foot channel 100 feet wide in the upper part of the river between 
the lower and upper docks and through the shoals at the mouth of 
the river, at an estimated first cost of $13,000. A report of a survey 
is given in the Annual Eeport of the Chief of Engineers, 1901, page 
118^9 et seq. A channel of full project depth and 75 to 100 feet 
wide has been dredged from the 8|-foot curve below the lower dock 
upstream to the upper docks. This work greatly facilitates the 
navigation of the upper part of the harbor, but the above-named 
shoaling at the mouth of the river prevents the full benefit of the 
increased depth in the upper portion of the channel. The maximum 
depth that could be carried eJune 30, 1907, from the entrance of the 
harbor to the head of the projected channel was 6 feet, and through 
the improved portion of the channel 8-J- feet. The mean rise of tide 
is 6 feet. 

The effect of this improvement has been to reduce freight rates. 

The amount expended on this project to June 30, 1907, was 
$4,873.44, of which $13.16 was for maintenance. 

The commerce of this harbor is mainly coal, iron, and molding- 
sand. The tonnage for the year 1906 amounted to 25,960, valued at 
$193,471.76, a decrease of 4,012 tons from that of 1905. 

The available balance will be applied to completion of the approved 
project and maintenance of the improvement. 
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July 1, 1906, balance unexpended 139. 72 

Amount appropriated by river and barbor act approved March 2. 11)07- 5, 000. 00 


S. 139. 72 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 13. 16 

July 1, 1907, balance unexpended 8, 126. 56 

July 1, 1907, outstanding liabilities 2, 330. 95 

r 

July 1, 1907, balance available 5, 795. 61 

July 1, 1907, amount covered by uncompleted contracts 3, 075. 00 

(See Appendix D 7.) 


c9. New Haven IIaThoi% Connecticut . — New Haven Harbor is formed 
by a bay on tlie north side of Long Island Sound, which extends in- 
land about 4 miles and is from 1 to 2 miles wide. Mill and Quinnipiac 
rivers, navigable for about 1 and 3 miles, respectively, above iheir 
mouths, empty into the head of the harbor from ihe iiorthcnist. The 
original available low-water depth from the wharves to Cranes bar, 
one-third way down the harbor, was 9 feet ; thence to Fort Hale, half- 
way down,, it was 16 feet or over. Below Fort Hale was a broad bar 
of soft mud extending across the channel, with available depili of 13 
feet. The harbor entrance was partly obstructed by several sunken 
rocks. In Quinnipiac Elver the available low-water depth was about 
4 feet, and in the west branch of Mill Eiver about 5 feet to tlie head of 
the present projected improvement. Above this point both livers are 
for the most j)art available for navigation only at higli tide. Tlie 
entire east branch of Mill Elver ran nearly bare at low 1 ide. 

In 1870 a project was adopted for removal of sunken rocks at the 
harbor entrance. This work was not continued after 1875, when ihe 
harbor breakwaters were first proposed. In 1871 the project was 
extended to include deepening the harbor channel, the proposed depth 
and width being modified from time to time as appropriations Avere 
made until 1899, Avheii the project proAuded for a channel 16 feet deep 
and from 400 to 700 feet Avide from Long Island Sound to the head 
of the harbor and for a dike to contract the channel across Fort Flale 
bar, at a total estimated cost from beginning of $348,000. This 
project Avas nearly completed, the deficiencies being in the length of 
channel arm of the dike, which Avas about tAvo-thirds the projected 
length, and in the width of the channel across Fort Hale bar, Avhich 
was only 200 feet Avide. The total amount expended on these projects 
Avas $325,695.66. 

The last project, AAdiich was adopted by the act of March 3, 1899, 
provided for a channel 20 feet deep, 400 feet Avide, and 4 miles long, 
from Long Island Sound to Canal dock; thence of same depth, 300 
feet Avide, one-half mile to Tomlinson bridge ; three anchorage basins 
beloAv Tomlinson bridge of 20, 16, and 12 feet depths; a channel up 
the Quinnipiac Eiv^er 200 feet wide and 12 feet deep to Grand aA^enue, 
and a channel up the Mill Eix^er 12 feet deep and 200 feet Avide to the 
junction of the two branches above Chapel street and thence 12 feet 
deep and 75 feet Avide up each branch to Grand aA^enue. The act of 
March 3, 1899, making the first appropriation for this project, limited 
it to the portion beloAv Tomlinson bridge, but the act of June 13, 1902, 
authorized the extension to the part above Tomlinson bridge, pro- 
Auded the cost should not exceed $345,000, the amount authorized by 
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the act of 1899. The above project, including the improvement of the 
Quinnipiac and Mill rivers, except that part of the Qiiinnipiac Eiver 
between Ferry street and Grand avenue, was completed April 26, 
1904, mainly under continuing contract, and a channel 8 feet deep and 
50 feet wide dredged in the Quinnipiac Eiver between Ferry street 
and Grand avenue. The total appropriated for the project adopted 
by the act of 1899 amounts to $280,073.90, being less than the author- 
ized cost of the project by $64,926.10.* 

Mill Eiver, where the worst shoaling has taken place, was re- 
dredged during the past year. 

For reference to maps and further details regarding the harbor and 
projects, see Annual Eeport of the Chief of Engineers, 1904, page 94. 

The amount expended on the existing project up* to the close of the 
fiscal year ending June 30, 1907, Avas $289,999.13, of which $16,792.92 
* Avas for maintenance. 

The maximum draft AAdiich could be carried June 30, 1907, through 
the main channel to Tomlinson bridge Avas 19 feet at mean Ioav tide ; 
above Tomlinson bridge the maximum loAV-Avater draft Avhich could 
be carried up Mill EiA^er to Grand aAmiiie bridge Avas 12 feet in both 
branches; up Quinnipiac EiA^er to Ferry street bridge, 12 feet, and 
from Feriy street bridge to Grand avenue a little more than 6 feet. 
The mean rise of tide is .5.7 feet at entrance to the harbor and 6.6 
feet at Tomlinson bridge. 

The work done has enabled deeper-draft A^essels to use the harbor 
than Avas formerly possible, Avith the resulting reduction of freight 
rates clue to the larger vessels and increased facilities for handling 
freight made possible thereb}^ 

The commerce of i7eAv FlaA^en Harbor is mainly in coal, steamboat 
freight, shellfish and shells, lumber, steel billets, and pig iron. The 
tonnage for the calendar A^ear 1906 Avas 1,847,633 tons, valued at 
$45,873,106.76, a decrease of 278,599 tons from that reported for 1905. 

July 1, 190G, balance unexpended $9, 000. 00 

Amount appropriated by river and harbor act approved March 2, 1907- 10, 000. 00 


19, 000. 00 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 020.89 

July 1, 1907, balance unexpended 18, 379. 11 

July 1, 1907, outstanding liabilities 9, 952. 84 

July 1, 1907, balance available-.- 8,426.27 

July 1, 1907, amount covered by uncompleted contracts 5, 461. 81 

Amount (estimated) required for completion of existing project 64,926.10 

(See Appendix D 8.) 


9. Breakwaters at New Haven^ Gonn . — The original and existing 
project for this Avork, authorized by act of March 3, 1879, and ap- 
proved January 31, 1880, and modified by act of September 19, 1890, 
in accordance with plans given in Annual Eeport of the Chief of 
Engineers, 1889, page 678, is to make a harbor of refuge at the 
entrance to NeAv Haven Flarbor by constructing four breakwaters— 
one 3,300 feet long, extending from SouthAvest ledge to Quixes ledge ; 
one 5,000 feet long, extending from a point 1,000 feet north 54° east 
from Ludingtqn rock, in a direction south 54° west across the rock; 
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one about 4,200 feet long, extending northwesterly from a point 6,000 
feet south 54° west from Ludington rock, and one about 1,200 feet 
long, extending southwesterly from Morgan Point on the east side of 
the harbor entrance — the cross section of all these breakwaters to be 
12 feet wide on top and 6 feet above mean high water, with outer 
slope 1 on 2 and inner slope 1 on 1. The estimated cost froin the 
beginning, in 1880, was $2,151,134. The anchorage which will be 
sheltered by the breakwaters exceeds 2,000 acres and has depths of 
9 to 26 feet. The mean rise of tide is 5.7 feet. 

For original report on project, see Annual Report of Chief of 
Engineers, 1880, page 449 et seq., and for modification of project and 
maps showing the location of the breakwaters as contemplated under 
the existing project see Annual Report of the Chief of Engineers for 
1889, page 678 et seq.; 1890, pages 624 and 625, and 1896, page 702. 

At the close of the fiscal year the breakwater from Southwest ledge 
to Qiiixes ledge had been completed 3,450 feet long, and 4,500 feet of 
the Ludington rock and 1,805 feet of west breakwater had been built, 
but with steeper slopes than called for by the ]3roject. The total 
expenditure to June 30, 1907, was $878,698.43, of which $4,223.51 was 
for maintenance. 

The commerce now benefited and to be further benefited b}^ this 
work is mainly the passing commerce of Long Island Sound. The 
projected breakwaters provide also an outer anchorage for vessels 
bound to and from New Flaven and help to protect tlu^ entrance to 
New Plaven Harbor proper from seas ancl to diminish channel filling. 
For the calendar year 1906 some 5,050 vessels sought refuge behind 
the breakwaters. The additional work proposed is for extension of 
benefit to commerce. 

The available balance and the appropriation asked for will be 
applied to continuing construction of the west breakwater and to 
maintenance. 

The river and harbor act of March 2, 1907, authorized continuing 
contracts for prosecution of this work in the sum of $150,000, yet to 


be appropriated. 

July 1, 1906, balance unexpended $642. 42 

Amount appropriated by river and harbor act approved March 2, 

1907 100, 000. 00 


100, 642. 42 

June 30, 1907, amount expended during fiscal year, for mainte- 
nance of improvement 340. 85 


July 1, 1907, balance unexpended-. 100, 301. 57 

July 1, 1907, outstanding liabilities 12. 50 


July 1, 1907, balance available 100, 289. 07 


July 1, 1907, amount covered by uncompleted contracts 222, 750. 00 

Amount (estimated) required for completion of existing project 1, 172, 134. 00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 150, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix D 9.) 
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10. West River^ Connecticut . — This river lies between the city of 
New Haven and the town of West Haven. The head of navigation 
is at a railroad bridge about one-half mile upstream from the Kim- 
berly Avenue Bridge. About 500 yards below this drawbridge the 
river widens into a shallow bay and joins New Haven Harbor south 
of Oyster or City Point. The natural channel, about 2,000 yards 
long through the middle of the bar, carried less than 3 feet at its 
shoalest part. A channel leading foom the harbor to docks at 
Oyster Point had a controlling depth of 4.5 feet, but between Oyster 
Point and the channel along the West HaA^en docks was a Avide flat 
nearly bare at Ioav tide. The mean rise of tide is about 6.2 feet. 

The project adopted by the river and harbor act of March 3, 1905, 
provided for a 9-foot channel, 100 feet Avide, from the doAvnstream 
corner of the 16-foot anchorage basin of NeAV HaA^en Harbor, via 
* Oyster Point and the dock frontage of West HaA^en, to Kimberly 
Avenue Bridge, at a cost of $38,500, and $500 for annual maintenance. 

On June 30, 1907, a loAv-Avater draft of 9 feet could be carried from 
the 16-foot anchorage basin in NeAv PlaA^en Harbor upstream through 
the Kimberly Avenue Bridge to the railroad bridge above. The 
railroad bridge is a closed bridge, and no naAdgation is practicable 
above this point except by small unmasted A^essels. 

The report of surA^ey of West Eiver is published at page 996 and 
following, Annual Report of the Chief of Engineers, 1904, and the 
survey map is printed in House Document No. 73, Fifty-eighth 
Congress, second session. 

Up to June 30, 1907, $36,684.83 had been expended on the project, 
and a channel of project dimensions had been completed. 

The effect of the improA^ement on freight rates, if any, is not knoAvn. 

The principal articles of commerce are coal, oysters and shells, and 
building material. The tonnage for the calendar year 1906 was 
128,820, valued at $1,147,816.99. 

July 1, 1906, balance unexpended $31, 715. 78 

June 30, 1907, amount expended during fiscal year, for works of 

improA^ement 29, 850. 61 


July 1, 1907, balance unexpended 1, 865. 17 

July 1, 1907, outstanding liabilities 1, 865. 17 

(See Appendix D 10.) 

11. Milford Harhor^ C onnecticut . — This harbor is on the north 
shore of Long Island Sound, and consists of a broad, open bay, from 
the head of Avhich a small tidal stream extends nearly a mile inland 
to the head of naAugation. The original depth on the bar in the bay 
at the mouth of the river Avas less than 2 feet. In parts of the river 
the channel ran nearly bare. The mean rise of tide is about 6.2 feet. 

The original project, adopted under the act of June 23, 1874, pro- 
vided for a riprap breakAvater 890 feet long from Welchs Point, on 
the east side of the mouth of the harbor, protection of the bluff's on 
the east shore from erosion by means of small stone jetties, a jetty 
on the east side to maintain the riAw-bar channel, and dredging a 
channel 4 feet deep and 100 feet Avide across the bar, the whole esti- 
mated to cost $85,000. This project was modified in 1878 and 1879 
to provide for extending the 4- foot channel 60 feet Avide upstream 
to the town dock and for a training dike off Burns Point, on the west 
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side of the river channel, nearly at right angles to the east-side jetty. 
• The project thus modified was completed in 1880, except that tlie outer 
breakwater was not built, being deemed unnecessary in view of the 
provision of a harbor of refuge at New Haven. Under the act of 
June 14, 1880, a project was adopted for the extension of the 4-foot 
channel, 40 feet wide, u|)stream to the Straw Works wharf, and under 
the act of August 2, 1882, a revised project was adopted which pro- 
vided for a channel 8 feet deep and 100 feet wide across the bar and 
upstream to Merwin’s dock, at estimated cost of $11,000. 

In 1891 these projects were reported as completed and no further 
work necessary, except maintenance of jetties and dredged channels. 
It was stated m July, 1895, that as a result of private dredging there 
was a clear channel across the bar 12 feet deep and nowhere less than 
SO feet wide. On the previous jii'ojects $45,500, and for surve3’s 
$1,000, were expended. 

For further details regarding former projects see Annual Eeport 
of the Chief of Engineers for 1893, page 929, and for report on which 
present project is based see Annual Report of the Chief of Engineers 
for 1900, page 1357 et seq. For map see House Document No. 280, 
Fifty-sixth Congress, first session. 

The existing project, authorized by act of June 13, 1902, for com- 
pletion at a cost of $15,000, consists in dredging and maintaining a 
channel across the bar and through the lower harbor, 100 feet wide 
and 10 feet deep, to Merwin’s wharf, with an anchorage basin of same 
depth of about 5 acres area on the east side of the channel betAveen 
the long dike and the harbor line and a channel through the upper 
harbor from Merwin’s wharf to the Straw Works wharf, 90 feet Avide 
and 6 feet deep. The estimated cost for maintenance Avas $1,000 
biennially. The first cost of the improvement Avas subsequently 
ascei’tained to be $25,000. The amount expended on this project to 
June 30, 1907, is $23,649.62. 

The 6-foot channel has been extended upstream to a point about 
500 feet above the toAvn dock, a portion of the anchorage basin, about 
2-J acres in area, adjacent to the 10-foot channel, dredged, and a basin. 
1.6 acres in area, dredged on the opposite side of the channel opposite 
Merwin’s A\diarf. OAAung to ledge rock it Avas impracticable to com- 
plete this project within the estimate. The work done facilitates 
navigation in the lower part of the harbor, and the extension of the 
6-foot channel to the toAvn dock renders it practicable to land cargoes 
of coal at this dock, which it was formerly extremely difScult to do. 
The development of the anchorage basins greatly relieves congestion 
in the lower part of the harbor, due to the anchoring of small pleas- 
ure craft and oyster schooners in that portion of the harbor. 

On June 30, 1907, a low-Avater draft of 10 feet could be cari-ied 
over the bar and up as far as Merwin’s AA^arf, thence 6 feet draft to 
a point about 500 feet above the toAvn dock, and thence draft of about 
2-J feet can be carried to the Straw Works dock. No navigation is 
practicable above this dock. 

The commerce of this harbor consists almost entirely of oysters, 
shells, coal, and fertilizer, the former predominating. The tonnage 
for the calendar year 1906 amounted to 26,815 tons, valued at $395,885, 
an increase of 7,585 tons over that reported in 1905. 
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July 1, 1906, balance iinexpendecl .$1, 477. 88 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 127. 50 

July 1, 1907, balance unexpended 1, 350. 38 

(See Appendix D 11.) 

12, Housalomc River ^ Oormeeticut , — This is a rapid river running 


southward through Massachusetts aiid^ Connecticut, emptying into 
Long Island Sound east of Stratford ?oint, about 5 miles east from 
Bridgeport Harbor. At Derby, 13 miles from its mouth, it receives 
the discharge of the ISTaugatuck Eiver. Derby and Shelton are at the 
head of navigation. About a mile above there is a large power dam 
across the ITousatonic Eiver ; above the pool of this dam the river is 
rocky and shoal. 

• The original depth on the worst bars in the river (6 in number) was 
from 3.5 to 4.5 feet. There was also a bar across the river mouth, 
with about 4 feet depth. 

The original project for improvement, adopted under the act of 
March 3, 1871, provided for a jetty at Sow and Pigs reef; removing 
Drews rock ; a breakwater at the mouth of the river, and making a 
channel 7 feet deep, 200 feet wide through the bar at the mouth and 
150 feet wide in the river, at total estimated cost of $404,961. In 1887 
the estimates were revised and a modification of the project proposed 
a breakivater or jetty at the mouth of the river 5,750 feet long, extend- 
ing about south-southeast from Milford Beach 3,250 feet; thence 
parallel to and 500 feet from the channel 2,500 feet farther, to the 
12-foot curve in Long Island Sound, the inner arm of the jett}^ to be 
3 feet above mean low water, top width 6 feet, side slopes 1 on 1 ; the 
outer arm to be 6 feet above high water, top width 12 feet, outer slope 
1 on 2, inner slope 1 on 1 ; and a channel 7 feet deep, 200 feet wide at 
the outer bar and 100 feet wide through the river, at a total estimated 
cost of $202,000, and $4,000 annually for maintenance, all in addition 
to amount alreadjT- expended. This modification was adopted under 
the act of August 11, 1888, and work on the breakwater was begun 
July 10, 1889. In 1893 the project was further modified to provide 
for building a small dike in the river below Stratford. 

For maps see Annual Eeport of the Chief of Engineers for 1882, 
page 616, and for reports on various surveys and projects see Annual 
Eeports of the Chief of Engineers for 1871, page 781; 1887, Part I, 
page 607 ; 1888, Part I, page 554. 

The present project for improvement is the project of 1871, subse- 
quently enlarged or modified as above, and the estimated cost from 
the beginning is $275,500. 

Up to June 30, 1907, $252,443.03 had been expended on this project, 
of which $63,245.39 hacl been applied to maintenance. At that date 
the project was completed, except that the dike below Stratford was 
not built to the full projected length and the outer arm of the break- 
water was only about 4 feet high above high w^ater, 5 feet wide on 
top, and the side slopes much steeper than called for by the project. 
A channel of project dimensions had been dredged from the mouth of 
the river to Derby, but had deteriorated from the action of spring 
freshets and been redredged from time to time. 
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On June 30, 1907, 8 feet draft could be carried across the outer bar 
and thence about 6 feet to Derby. The mean rise of tide at Derby is 
4.2 and at the mouth of the river about 6.3 feet. The work done 
has enabled vessels to enter the lower river in safety instead of wait- 
ing for high tide in an exposed situation outside. A large part of 
the commerce could not have been carried on without the improved 
channel. The navigable channel to Derby materially reduces freight 
rates at that and adjacent towns, as otherwise all freight would have 
to be handled by rail and with no competition. 

The commerce is largely in coal. A considerable quantity of 
oysters and oyster shells is shipped from near the mouth of the river. 
The tonnage for the calendar year 1906 was 54,496,^ valued at 
$298,649.62, a decrease of 13,442 tons from that reported for 1905. 

The available balance will be applied to redredging at the bar 
channels, where needed, and in continuing work on the breakwater. 


July 1, 1906, balance iinexpencled $10, 351. 70 

Amount appropriated by river and harbor act approved March 2, 1907- 20, 000. 00 


30, 351. 70 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 10, 344. 73 


July 1, 1907, balance unexpended 20, 006. 97 

July 1, 1907, outstanding liabilities-.™ 37. 82 


July 1, 1907, balance available: 19, 9S9. 15 


July 1, 1907, amount covered by uncompleted contracts 7, 650. 00 

Amount (estimated) required for completion of existing ])roject 27, 000. 00 

(See Appendix D 12.) • 


13. Bridge port Harhor.^ Connecticut . — This consists of a shallow 
bay, about 1 mile wide at the mouth and miles long, into the ex- 
treme northwest corner of which empties the Poquonock Eiver, a 
small tidal stream navigable for about 1 mile, and into the northeast 
corner of which another small stream about three-fourths of a mile 
long, known as Johnsons Eiver, empties. Midway between these two 
streams is Yellow Mill Pond, a tidal basin about 1 mile in length. 
Black Eock Harbor, now considered part of Bridgeport Harbor, lies 
about 2-| miles to the westward. Both harbors are inner portions of 
a large bay of Long Island Sound lying between the eastern part of 
Stratford Point and Fairfield reef. Black Eock Harbor is about 
one-half mile wide at the mouth and 1 mile long, with two branches 
at its head, the east one a mile long, known as Cedar Creek, and the 
west one about three-fourths of a mile long, knowm as Burr Creek. 
The original low-wniter depth on the bar at the mouth of Bridgeport 
Plarbor W' as about 5 feet ; in the Poquonock Eiver from 2 to 5 feet. 
In Johnsons Eiver the bed of the stream was nearly bare in its upper 
half. Yellow Mill Pond wms generally 4 to 44 feet deep at high tide 
and its low^er part bare at low tide. " The original depth in" Cedar 
Creek was 2 to 4 feet, and in Burr Creek the bottom wnis nearly dry. 

Congress appropriated $10,000 in 1836 and an equal amount in 
1852 for improving the main Bridgeport Harbor. These sums were 
expended in dredging near the mouth of the harbor, making channels 
60 to 100 feet wide and 8 feet deep or more at low tide. The depth 



KIVER AND HARBOR IMPROVEMENTS. 


109 


did not prove permanent. In 1871 and at various times thereafter 
the original project was enlarged to afford a 15-foot main-harbor 
channel, a 12-foot channel 200 feet wide in Yellow Mill Pond to 
Stratford avenue, a 9-foot Poquonock River channel, a 12-foot an- 
chorage, and to protect the harbor entrance by two breakwaters, all 
estimated to cost $285,000. This project was completed in 1898, 
except as to capacity of the 15- foot channel. 

The amount expended on the projects^bove named was $317,818.50. 

At Black Rock ITarbor, between 1836 and 1838, $21,550 was ex- 
pended in building a sea wall across a breach in the southern part of 
Fayemveather Island. In 1881 a project was adopted for protecting 
the upper part of Black Rock ITarbor by a breakwater about one-half 
mile long between Fayerweather Island and the mainland and for 
making a 6- foot channel 80 feet wide in Cedar Creek. The channel 
had been made, the breakwater built to full length, but with reduced 
cross section, and the project was considered as completed July 1, 
1894. Subsequently repairs were made on the old sea wall on Fayer- 
weather Island. The amount expended for Black Rock ITarbor as a 
separate improvement w^as $72,900. 

For details of original projects and their modifications see Annual 
Reports of the Chief of Engineers, 1902, pages 133 and 134, and 1903, 
pages 116 and 117. 

In the act of March 3, 1899, Congress ado]Dted a project for Bridge- 
port Flarbor which provided, at an estimated cost of not exceeding 
$800,000, for— . 

First. The main channel, 18 feet deep, 300 feet wide from the outer 
bar to the inner beacon, thence 200 feet wide to the lower or Strat- 
ford Avenue Bridge across the Poquonock River. 

Second. Three anchorage basins: One 18 feet deep, 500 feet wide, 
and 2,000 feet long adjoining the main channel on the west above 
the inner beacon ; one 12 feet deep, 500 feet wide, and 900 feet long 
adjoining the main channel on the west between the 18-foot anchorage 
and Naugatuck Avharf, and one 12 feet deep at east side of channel 
between the steel works point and the lower bridge. 

Third. Poquonock River channel, from the lower bridge to the 
head of navigation, about 1 mile, 12 feet deep and 100 feet wide. 

Fourth. YelloAv Mill channel, from the main channel to the head of 
Yellow Mill Pond, about 1 mile, 12 feet deep and 100 feet wide. 

Fifth. Johnsons River channel, from the main channel to the head 
of navigation, about IJ miles, 9 feet deep and 100 feet wide. 

Sixth. Black Rock channel, from the head of Black Rock Harbor 
to the junction of Cedar and Burr creeks, thence up each of these 
creeks to the head of navigation, with lengths, respectively, of 1;^ 
miles and one-half mile, 9 feet deep, and 100 feet wide. 

Seventh. The repair and maintenance of the outer and inner break- 
waters of the main channel, and the one connecting Fayerweather 
Island with the mainland as now built, and the construction and 
maintenance of shore protection on Fayerweather Island to check the 
shifting of the beach. 

An appropriation of $50,000 was made in the act cited and a con- 
tinuing contract authorized, under which work was begun July 9, 
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1900, and carried on, with many interruptions and delays, until Jan- 
uary 1, 1906, at which time the contract was 61 per cent completed. 
On account of the unsatisfactory progress, this contract was aiiiiiilled 
May 10, 1906, and the work relet. Work under the new contract was 
commenced July 25, 1906, and completed May 17, 1907, completing the 
project as authorized in 1899, except a section of Buit Creek, the 
inner end of Yellow Mill channel, and the inner end of Johnsons 
River, where, on account of jedge rock, the fiiil project dimensions 
of the channels wnre not obtained. Amount dredged cluring the 3^ear, 
796,793 cubic yards. 

The main channel and 18-foot anchorage basin were redredged to 
full project dimensions during the year where shoaling had taken 
place since the original dredging was done. 

The amount expended on this project to June 30, 1907, was 
$22.3,785.58, of which $22,899.99 was applied to maintenance. 

The act of March 2, 1907, authorized the extension of the project to 
include an anchorage basin 22 feet deep, 1,280,000 square feet in area 
opposite the inner breakwater, deepening the main entrance channel 
to 22 feet as far as the inner end of the 22-foot anchorage basin, an 
additional 12-foot anchorage basin 608,600 square feet in area north- 
west of the 22-foot basin, and two breakwaters for the protection of 
the deep anchorage basin, at an estimated cost of $463,000. The act 
appropriated $113,000, and authorized contimiing contracts in the 
additional sum of $350,000, yet to be appropriated for completing the 
project. 

tinder authority of the act of March 2, 1907, a contract for the 
construction of the breakwaters has been made. 

The amount expended on the project of 1907 to June 30, 1907, was 
$71.42. 

The maximum draft that could be carried June 30, 1907, through 
the improved channels at mean low tide is 18 feet through the main 
channel from the outer end to the lower bridge ; in the"” Poqiionock 
River, about 12 feet; in the Yellow Mill channel, 12 feet; in Johiir 
sons River, 9 feet ; at Black Rock, about 9 feet to the head of naviga- 
tion in both branches of Cedar Creek; in Burr Creek, about 7 feet 
to its head. The memi rise of tide is 6.5 feet. 

The bahmce on hand and additional appropriations will be applied 
to completing the project and to maintenance. 

The work done has greatly facilitated the navigation of the harbor 
and made the present commerce possible and ^materially reduced 
freight rates. 

The commerce of this harbor is chiefly in coal, lumber, iron, build- 
ing material, oysters, and general merchandise. Tonnage for calendar 
year 1906 was 951,244 tons, valued at $22,134,653.19, an increase of 
*6,315 tons over that reported for 1905. 

Reports of examination and survey containing the enlarged proj- 
ect are printed in House Documents hTos. 275 and 521, Fifty-ninth 
Congress, second session. 



EIVER AND HARBOR IMPROVEMENTS. 


Ill 


July 1, 1906, balance unexpended $144, 875. 78 

Amount appropriated by river and harbor act approved March 2, 1907_ 116, 000. 00 


June 30, 1907, amount expended during fiscal year 

For works of improvement " 

For maintenance of improvement 


July 1, 1907, balance unexpended ^ 121 , 865. 92 

July 1, 1907, outstanding liabilities I_II_ ’ 751.' SS 

July 1, 1907, balance available 121 , 114 . 04 

July 1, 1907, amount covered by uncompleted contracts 81, 900. 00 

Amount (estimated) required for completion of existing project 35o! 000. 00 

'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
< pended July 1, 1907 40 , OOO. 00 


Submitted in compliance with requirements of sundry civil act" of 
[ June 4, 1897. 

(See Appendix D 13.) 

H, Norwalh Harhor^ Gonneeticut . — This harbor consists of the 
tidal part of Norwalk Eiver extending from Norwalk, the head of 
navigation, to the river mouth, about 3 miles, and of an outer or niaiu 
harbor lying between Norwalk Islands and ihe mainland. South 
Norwalk is on the west bank, about li miles below Norwalk. The 
original depth in the river up to South Norwalk was about 5 feet; 
between there and Norwalk the river bed was nearly bare at low tide. 

The original project, adopted under the act of June 10, 1872, and 
modified by the terms of the act of June 14, 1880, provided for a chan- 
nel 100 feet wide and 8 feet deep from the outer harbor to South Nor- 
walk, and thence 6 feet deep to Norwalk. This project was con- 
sidered completed in 1892 at a cost of $83,000, although portions of 
the channel between Noinvalk and South Norwalk were only 60 feet 
wide. The act of August 18, 1894, appropriated $15,000 for improv- 
ing the inner harbor, and indicated the points where work was to be 
done. In accordance therewith a project was adopted for removing 
to 6 feet depth the shoal at Ferrys Point, below Norwalk, and, if funds 
permitted, for widening with depth of 9 feet the bend at Keysers 
Island, near the river mouth. This project was completed in 1897 
at a cost of $15,000. A project adopted by the act of June 3, 1896, 
provided for a channel 10 feet deep and 150 feet wide from the outer 
harbor to South Norwalk, widening twm points near the entrance, and 
the maintenance of this channel and the 6-foot channel betw^een South 
Norwalk and Norwalk, at estimated first cost of $62,000, and $2,000 
annually for maintenance. This project was completed October 3, 
1905, pd the amount expended on it to June 30, 1907, was $36,883.83, 
of which $13,924.27 wms expended for maintenance. 

The present project, adopted by the act of March 2, 1907, provides 
for the restoration of the 10- foot by 150- foot channel to South Nor- 
w^alk, for a channel 8 feet deep, of a general width of 100 feet from 
South Norw^alk to Norw^alk, and for a channel 6 feet deep, 2,900 feet 
long, of a general width of 75 feet, to the docks at East Norwuilk, and 
for maintenance of these channels, at an estimated first cost of $63,500, 
and $8,000 per annum for maintenance. 


257, 875. 78 

.$11.7, 223. 20 
. 18, 786. 60 

130^ 009. 86 
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The maximum draft that could be carried at low water June 30, 
1907, to the South Norwalk docks was 10 feet and to the Norwalk 
docks 6 feet. The mean rise of tide is 7.1 feet. 

For reference to reports and maps regarding this harbor and for- 
mer projects, see Annual Eeport of the Chief of Engineers for 1904, 
page 103. For present project, see House Document No. 262, Fifty- 
ninth Congress, second session. 

The commerce of this harbpr is mainly in coal, oysters, lumber, 
wood pulp, building material, and general merchandise, and on all 
these items the improvement has effected a material reduction in 
freight rates. The tonnage for calendar year 1906 amounted to 
251,759 tons, valued at $5,050,456.74, an increase of 15,744 tons over 
that reported for 1905. 

July 1, 1906, balance unexpended |17. 17 

Amount appropriated by river and harbor act approved March 2, 1907„ 63, 500. 00 


63, 517. 17 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 68. 00 

July 1, 1907, balance unexpended 63, 449. 17 

July 1, 1907, outstanding liabilities 31. 20 

July 1, 1907, balance available-^ 63,417.97 

(See Appendix D 14.) 


15, Harhors at Fivemile Rivei^ Stamford,^ Southport,^ Greenwich,^ 
and Saugatuch River, and Westport Harbor,^ C onnectieut, — (a) Five- 
mile River Harbor. — This is a tidal inlet about 1 mile long and from 
100 to 1,000 feet wide. The natural low -water depth at the mouth was 
about 3 feet, shoaling to zero about halfway up the harbor and to 
about plus 2.5 feet at extreme head. The original and present project 
of improvement, adopted under authority of the act of August 11, 
1888, provides for a dredged channel 8 feet deep and 100 feet wide, 
extending up the harbor about 6,000 feet from its mouth. The esti- 
mated cost from the beginning, as revised in 1894, was $45,000. 

For further details regarding this harbor, see page 192, Annual 
Report of the Chief of Engineers, 1901. 

Up to June 30, 1907, $32,800.42 had been expended on this project, 
of which $1,847.30 had been for maintenance. At that date a chan- 
nel of project dimensions had been dredged about 4,200 feet up the 
harbor and thence about 500 feet farther, with project depth, and 
width of 75 feet. No dredging has been done above this point. About 
75 per cent of the project is completed. The maximum draft that 
could be carried to the upper end of the improved channel is 8 feet, 
and no navigation is possible beyond this point except at high tide, 
when a draft of from 4 to 4^ feet can be carried about 1,900 feet 
farther to the head of navigation. The mean rise of tide is 7.2 feet. 

The available balance will be applied toward maintenance and com- 
pletion of the project by widening the channel to project dimensions 
and extending it upstream as funds permit. 

The commerce of this harbor is mainly confined to the oyster indus- 
try, which could not be carried on to its present extent without the 
improved channel. Traffic for calendar year 1906 amounted to 
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9,712 tons, valued at $157,834.75, a decrease of 6,839 tons from that 


reported for 1905. 

It is not believed that the improvement has affected freight rates. 

July 1, 1906, balance unexpended $213. 28 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 7, 000. 00 

7, 213. 28 

June 30, 1907, amount expended during fiscafyear, for maintenance of 
improvement 13. 70 

July 1, 1907, balance unexpended 7, 199. 58 

July 1, 1907, outstanding liabilities 4. 77 

July 1, 1907, balance available 7, 194. 81 

•Amount (estimated) required for completion of existing project 5,000.00 


(&) Stamford Harbor . — This consists of a bay on the north shore 
of Long Island Sound and of two tidal inlets known as the east and 
west branches, extending to the head of navigation at the city of 
Stamford, The original depth in the west branch was from 1 foot 
to 3 feet, gradually increasing in the bay to a depth of 12 feet. The 
east branch was originally a small marshy creek, deepened by private 
dredging to a depth of about 8 feet and ivhich had shoaled so that 
when work was be^mn by the Government in 1892 the available depth 
was only about 6-^ feet. 

The original project, adopted under authority of the river and 
harbor act of 1886, was for a 5-foot channel 80 feet wide to the head 
of the west branch. This wqis considered completed in 1892 after an 
expenditure of $20,000, the channel being 5 feet deep and 100 to 140 
feet wide at the bends, but only from 50 to 70 feet wide for the last 
thousand feet at the upper end. 

The present project, adopted under authority of the act of July 13, 

1892, provides for a channel in the west branch 7 feet deep, 150 feet 
wide, and about 11 miles long, with a basin of same depth between 
harbor lines at the head of the harbor and in the east branch, as 
approved October 5, 1892; a channel 9 feet deep and 100 feet wide 
for a length of about 8,535 feet and 50 feet wide for about 1,200 feet 
farther to the head of the harbor. The estimated cost was $123,500. 
A modification to give increased width at upper end of east branch 
was approved February 12, 1901. 

For reports on surveys and projects, see Annual Eeport of the 
Chief of Engineers, 1884, Part I, page 672 ; 1891, Part I, page 849 ; 

1893, page 954 (map, p. 956). 

Up to June 30, 19()7, $69,198.60 had been expended on this project, 
of which $4,024.99 had been for maintenance. At that date the 
channel in the east branch afforded appi-oximately project depth and 
widths of from 70 to 100 feet from the entrance to the steamboat dock, 
and the section above this point was completed, the widths ranging 
from 65 to 70 feet. The channel in the west branch had been dredged 
to project dimensions from its outer end to the south end of the basin 
and with a width of 60 feet along both sides and across the upper 
end of the basin. Owing to large bowlders, full depth was not made 
along the west side of the basin, so that the available depth which 
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could be carried June 30, 1907, to the extreme head ^Yas 7 feet on the 
outside and not over 5 feet on the west side. About 55 per cent of 
the project is completed. At the close of the year a draft of about 9 
feet could be carried through the east branch channel to its head. 
The mean rise of tide is 7.4 feet. 

The available balance will be applied toward maintenance and 
completion of the project in widening the channel in the east branch 
and dredging the basin of the west branch. ^ 

The commerce of this harbor consists mainly of coal, lumber, stone, 
sand, clay, ores, and steamboat freight. The tonnage for calendar 
year 1906 amounted to 249,175 tons, valued at $3,379,355.57, an 
increase of 27,050 over that reported for 1905. A daily line of 
freight steamers, landing at the east branch, runsTo l^ew York. The 
improvements made have rendered it possible for the steamers to run 
on schedule time and to enter the harbor at any stage of the tide, ^ 
which they were unable to do previously, and have materially reduced 


freight rates. 

July 1, 1906, balance unexpended $190. 49 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 58, 000. 00 


58, 190. 49 

June 30, 1907, amount expended during fiscal year, for niaintenanee 


of improvement 2()(). 29 

July 1, 1907, balance unexpended 57, 924. 20 

July 1, 1907, outstanding liabilities 353. 31 

July 1, 1907, balance available 57, 559. 09 


(c) Southpoft Harhor . — This is a tidal part of Mill River at town 
of Southport, about 1 mile long and averaging less than 100 yards 
wide, 6 miles west of Bridgeport. The original depth was probably 
less than 2 feet at the entrance to the harbor, shoaling to about plus 1 
foot at the upper end. Work was begun in this harbor by the Govern- 
ment in 1829 and prosecuted with various intermissions until 1878. 
During this time a dike inside and breakwater or jetty outside were 
built, and a channel 60 feet wide and 4 feet deep dredged across the 
outer bar. In 1878 a project was adopted for dredging a channel 
100 feet wide and 4 feet deep across the bar and upstream 1,200 feet 
from the outer end of the jetty, and thence in a bifurcated channel to 
the nearest docks. In 1882 this project was reported as substantially 
completed, $31,587.23 having been spent since the beginning of work 
in 1829. 

The present project, adopted by act of June 13, 1902, is to dredge 
a channel 6 feet deep through the outer bar to the upper docks 100 
feet wide to the turn above White Rock, and thence in two branches, 
each 60 feet wide ; to repair the breakwater and to remove two points 
of ledge from the channel to a depth of 7 feet. The original esti- 
mated first cost of this improvement was $13,200, and for yearly main- 
tenance $300, to be expended biennially, but on account of the devel- 
opment of large quantities of bowlders during the dredging it became 
evident that this estimate would be greatly exceeded before the work 
could be completed, and in 1906 the estimated cost was increased to 
$15,111 for this work. 
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For further details regarding this harbor and its former projects 
see Annual Eeport of the Chief of Engineers, 1897, page 986. 

Up to June 30, 1907, $17,749.94 had been expende d on this project, 
of which $1,038.15 had been for maintenance. At that date a channel 
of project depth and 75 to 100 feet width had been dredged to the 
turn above White Eock, and thence with full depth and widths of 40 
to 60 feet up the east branch and along the dock front for about 200 
feet ; one point of ledge rock had been removed, and the breakwater 
repaired. About 55 jDer cent of the project is completed. 

^ The maximum draft that can be carried through the improved por- 
tion of the channel is 6 feet. Above this point, where no dredging 
has been done, a draft of 3 to 4^- feet can be carried to the upper docks 
at low tide. Above the upper end of the projected channels the har- 
bor is navigable only at high tide, and for a distance of about half a 
mile. The mean rise of tide is 6.6 feet. 

The improved channel permits vessels to enter the harbor without 
being compelled to wait outside the bar in an exposed situation for 
the tide to rise. 

The available balance will be applied toward maintenance and com- 
pletion of the project in widening the main channel to 100 feet, com- 
pleting the east branch channel, dredging the west branch, and remov- 
ing ledge rock. 

The commerce of this harbor consists mainly of farm produce, gen- 
eral merchandise, oysters, and coal. The tonnage for calendar year 
1906 amounted to 6,708 tons, valued at $67,640, a decrease of 6,294 
tons from that reported for 1905. 

The effect of the improvement on freight rates, if any, is not known. 


July 1, 1906, balance unexpended $144. 59 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 2, 000. 00 


June 80, 1907, amount expended during fiscal year, for maintenance 
of improvement 5. 53 

July 1, 1907, balance unexpended 2, 139. 06 

Amount (estimated) required for completion of existing project 13, 111.00 

{cl) GreemineJi lianrhor , — This is a shallow bay about 2 miles 


east from the New York State line, extending about a mile north- 
ward from Long Island Sound. The original low-water depth was 
about .6 feet to the lower docks. Above this point it shoaled rap- 
idly to 3 feet 1,000 feet above and to about plus 2 at the head of the 
harbor. The original and present project, adoj)ted in the act of 
June 3, 1896, is to dredge a channel 90 feet wide from the mouth of 
the harbor to the causeway at its head, a distance of about a mile, to 
be 9 feet deep to the steamboat dock and 6 feet deep above, the upper 
end to be enlarged to form a turning basin. The estimated first 
cost was $20,000. Page 860, Annual Eeport of the Chief of Engi- 
neers, 1895, gives report of examination upon which the project is 
based. Up to June 30, 1907, $20,578.18 had been expended on this 
project, of which $2,989.42 had been for maintenance. 

This project was completed September 2, 1905. The work done 
has enabled vessels to enter the harbor with 9 feet draft at low tide. 
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thus permitting the regular steamer to make trips without waiting 
for tide. Above the steamboat dock a draft of 6 feet can be carried 
at low tide to the head of navigation. The mean rise of tide is 7.5 
feet. 

The commerce of this harbor consists mainly of coal, lumber, 
building material, and general merchandise. The tonnage reported 
for calendar year 1906 amounted to 108,348, valued at $3,869,500, an 
increase of 16,348 over that reported for 1905. 

The effect of the improvement on freight rates, if any, is not 


known. 

July 1, 1906, balance unexpended 323. 90 

Amount allotted from appropriation by river and harbor act approved ■ 

March 2 , 1907 1, 000. 00 


2, 323. 90 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 135. 08 


July 1, 1907, balance unexpended- 2, 188. 82 


(e) Saugatuck River and Westport Harbor^ Oonnecticiit . — For 
description of these localities and statement of work under original 
project, 1826, and its modifications to about 1871, see Annual Report 
of the Chief of Engineers, 1901, page 189. The total amount 
expended for the same is $19,444. 

The present project, adopted in 1892, originally provided for a 
channel 4 feet deep and 60 feet wide up to Westport, at an estimated 
cost of $10,000. 

As a result of a survey authorized by the act of August 18, 1894, 
the project was modified in 1896 to provide for repairing the Cedar 
Point brealnvater, removing a ledge ojoposite Stony Point, or dredg- 
ing around it, and removing bowlders from the channel, at an esti- 
mated cost of $8,000, and the total estimated cost was in consequence 
increased to $18,000. 

A sketch of this river and harbor is printed in the Annual Report 
of the Chief of Engineers for 1894, page 670, and report of the sur- 
vey authorized in 1894 is printed in the Annual Report of the Chief 
of Engineers for 1896 and, with map, in House Document No. 67, 
Fifty- fourth Congress, first session. 

The total amount expended on the present project up to the close 
of the fiscal year ending June 30, 1907, was $13,000, of which $96.92 
was for maintenance. The 4-foot channel had been completed to 
Westport, head of navigation, with width generally of 60 feet, and 
the Cedar Point breakwater had been repaired and extended. About 
60 per cent of the project is completed. The mean rise of tide is about 
7 feet. 

Completion of the project requires further removal of bowlders 
and dredging to full project dimensions at the channel opposite 
Westport. Improvements made have rendered navigation of the 
river practicable at less thp half-tide stages by vessels plying there. 

The available balance will be applied to maintenance and the com- 
pletion of the project. 

The commerce comprises coal, lumber, farm produce, and steamboat 
freight. The tonnage for calendar year 1906 was 16,665, valued at 
$168,694.16, a decrease of 11,180 tons from that reported for 1905. 
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The effect of the improvement on freight rates, if any, is not 
known. 

July 1, 1906, balance unexpended $62. 13 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 2, 000. 00 


2, 062. 13 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement • 62. 13 


July 1, 1907, balance unexpended 2,000.00 


Amount (estimated) required for completion of existing project 3, 000. 00 

CONSOLIDATED. 

July 1, 1906, balance unexpended i $1,934.39 

Amount appropriated by river and harbor act approved March 
2, 1907 70,000.00 


71, 934. 39 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 482. 73 

July 1, 1907, balance unexpended 71,451.66 

July 1, 1907, outstanding liabilities 358.08 

July 1, 1907, balance available 71,093.58 

Amount (estimated) required for completion of existing project 21,111.00 

(See Appendix D 15.) 


16, Removing siinhen vessels or craft ohstrncting or endangering 
navigation , — {a) 'Wrecks of canal loats City of Utica and Geti- 
man, — These wrecks were old hulks which had been sunk in John- 
sons Eiyer, Bridgeport Harbor, several years ago. They were 
removed in March, 1907, at a total cost of $500. 

(&) Wrech of the three-masted harge Biiena Ventura, — This 
barge was wrecked in Long Island Sound, about If miles off Mon- 
tauk light, and was removed by the revenue cutter Mohawk on 
December 15, 1906, at a cost of $126.47, which was paid by the Engi- 
neer Department. 

(See Appendix D 16.) 

EXAMINATIONS AND SURVEYS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

^ Eeports on preliminary examinations and surveys required by the 
river and harbor act approved March 3, 1905, of the following locali- 
ties within this district were duly submitted by the district officer. 
They were reviewed by the Board of Engineers for Eivers and Har- 
bors, pursuant to^ law, and were transmitted to Congress and printed 
in documents as indicated : 

1, Preliminary examination of New London Harbor^ 0 onnecticut,^ 
with a view to obtaining a depth of 30 feet in the main entrance 
channel from deep water to the railroad bridge,^ and therefrom with a 
width of JfOO feet to the naval station,^ with such tvidth and such 
anchorage space as may be necessary, — Eeport dated May 21, 1906, is 
printed in House Document No. 178, Fifty-ninth Congress, second 
session. The proposed improvement is not considered necessary nor 
advisable. 
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Preliminary examination of Thames River to ATlyns Pointy 
Connecticut,— RQ-^ovi dated October 22, 1906, is printed in House 
Document No. 265, Fifty-ninth Congress, second session. A plan is 
presented for improvement at an estimated cost of $16,250, with 
$1,500 annually for maintenance after completion. 

3. Preliminary exammation and survey of Bridgeport Ilarhor,^ 
Connecticut,^ with a view to enlarging and wvproving the outer har- 
bor, — Reports dated Novembef 21 and December 18, 1906. respec- 
tively, are printed in House Documents Nos. 275 and 521, Fifty-ninth 
Congress, second session. A plan for improvement at mi estimated 
cost of $560,000, with $10,000 annually for maintenance, is presented. 

Jf. Preliminary examination and suTvey of Norwalh IIaid)Oi\ Con- 
necticut,^ with a vieio to a channel 8 feet in depth to the head of navi- 
gation; a channel 6 feet in depth to East Norwalh,^ and widening^ the 
main channel at South Norwcdh so as to afford a turning basin . — 
Reports dated December 16, 1905, and October 23, 1906, respectively, 
are printed in House Document No. 262, Fifty-ninth Congress, second 
session. A plan is presented for improvement at an estimated cost 
of $83,000, with $8,000 for maintenance annually after completion. 

6. Preliminary examination and survey of Hajy (West) Ilarbo7% 
Fishers Island^ Neiv York, — Reports dated September 16, 1905, and 
September 20, 1906, respectively, are printed in House Document No. 
269, Fifty-ninth Congress, second session. The harbor is not deemed 
worthy of improvement at the present time. 

REPORT OF BOARD OF ENGINEERS ON IMPROVEMENT OF CONNECTICITT RIVER 
BETWEEN HARTFORD, CONN., AND HOLYOKE, MASS., :MAI)E IN C03M- 
PLIANCE WITH RIVER AND HARBOR ACT APPROVED MARCH 3, 1905. 

Report dated December 7, 1905, by a Board of Engineers on 
improvement of Connecticut River between Hartford, Conn.^ and 
Holyoke,^ J/cm., by open-channel %oork or methods other than those 
already reported^ upon^ was duly submitted and reviewed by the 
Board of Engineers for Rivers and Harbors pursuant to law. It was 
transmitted to Congress and printed in House Document No. 323, 
Fifty-ninth Congress, second session. The locality is not deemed 
worthy of improvement by the United States in the manner proposed. 

IMPROVEMENT OF RIVERS AND HARBORS IN NEIV YORK ON LONG 
ISLAND SOUND AND ON THE SOUTHERN SHORE OF LONG ISLAND, 
OF HUDSON RIVER AND HARBORS THEREON, AND OP HARLEM AND 
EAST RIVERS, NEW YORK. 

This district was in the temporary charge of Col. W. R. Livermore, 
Corps of Engineers, to September 5, 1906 ; in the charge of Col. D. W. 
Lockwood, Corps of Engineers, to May 31, 1907, and in the charge of 
Col. John G. D. Knight, Corps of Engineers, since May 31, 1907. 
Division engineer Col. Amos Stickney, Corps of Engineers, to June 4, 
1907. 

1. Port Chester Harbor,^ New York. — This harbor, situated at the 
boundary between the States of New York and Connecticut, consists 
of the tidal part of Byram River and of a bay at its mouth opening 
into Long Island Sound. The depth in the river before improvement 
was 1 foot, and Salt rock, in the river, and Sunken rock, in the bay, 
were considered to be dangerous obstructions. 



BIVEE AND HAEBOR IMPROVEMENTS. 


119 

"^ 1^1 original project for this improvement was adopted in 1872 and 
modified in IBS! and 1888. It proposed to remove Salt rock to 9 feet 
below mean low lyter, to build a breakwater from Sunken rock to 
Jiyram ir’oint, and to dredge and maintain a channel to the Port 
Chester wharves, at a total cost of $57,000. Up to 1899, at a total 
cost ot $o2,000, this project had been completed, except the dredginn 
in the upper harbor. » c 

The 'existing project, approved March 3, 1899, provides for a chan- 
niean low water and 70 feet wide from deep water 
in the bay up to the town wharf, and thence 9 feet deep and 60 feet 
wide to the steamboat wharf, the work to be done by dredmno- and 
rock removal. Estimated cost, $25,000. By act of 1907 the project 
Avas extended to include removal of ledges of rock opposite the 
southerly point of Fox Island. 

Up to June 30, 1907, $33,000 had been expended on the present 
project; of this amount $10,000 Avas for maintenance. 

About 92 per cent of the work proposed under the loresent project 
has been completed and has resulted in securing a channel of the 
P^^U^ted Avidth and depth, except at and opposite the southerly point 
CA I^and, Avhere the width is reduced by ledges of rock to about 
oU teet. Ihe channel has jirobably deteriorated somewhat. 

The available funds are to be applied to completing’ the improve- 
ment and to maintenance. ^ 

The maximum draft that could be carried June 30 1907, at mean 
loAv water is estimated at 12 feet up to the toAvn wharf; thence 9 feet 
to the steamboat Avharf, and above the steamboat AAdiarf 2^ feet. 
Mean of tides, 7.4 feet. The head of naAdgation is at a fixed 

bridge at Mill street, about 900 feet aboA^e the steamboat dock The 
total length of navigable channel from Long Island Sound to the 
bridge is about 1| miles. 

The commerce^of this harbor, mainly in coal, building materials, 
manutactured goods,^ and farm produce, amounted to 140,000 tons 
valued at $4,936,000, in 1898 ; to 169,500 tons, valued at $6,256,000, in 
1899; to 181,000 tons, valued at $7,269,500, in 1900; to 327,500 tons, 
valued at $9,118,000, in 1901; to 237,000 tons, valued at $900,000, in 
1902; to 240,000 tons, A^alued at $3,940,000, in 1903; to 255,000 tons, 
valued at $4,590,000, in 1904; to 293,000 tons, valued at $7,365,000, in 
1905, and to 265,000 tons, A^alued at $6,870,000, in 1906. 

The effect of the improvement has probably been to reduce the 
freight rates since the channel has been deepened. 

Detailed description of this improvement is printed in Deports of 
the Chief of Engineers for 1897, page 1084, and 1900, page 1378. 
Sketches of the river and harbor are printed in Deports of the Chief 
of Engineers for 1885, page 658, and for 1889, page 716. 

Amount appropriated by river and barbor act approved March 2, 1907 $6 500 00 
July 1, 1907, balance unexpended 6,’ 500.' 00 

(See Appendix El.) 

Mamaronech EaTbor, Neio Torh.—Thi^ harbor, situated on the 
north shore of Long Island Sound, consists of a narroAv inlet opening 
into a shallow, broad bay. Before improvement the channel to the 
old steamboat wharf, half a mile up the inlet, had a depth of 5 feet 
at mean Ioav water, gradually decreasing to 1 foot at the upper 
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wharves. Various rocks at or near the mouth of the inlet obstructed 
navigation. 

The present project, approved August 2, 1882, and modified April 
27, 1899, provides for the removal of Eound rock to a depth of 4 feet, 
and Bush rock and Inner Steamboat rock to a depth of 7 feet at mean 
low water; and for making a channel 7 feet deep at mean low water 
and 100 feet wide from the harbor entrance to the upper wharves. 
Estimated cost, $43,000. 

Up to June 30, 1907, $40,000 had been expended on this work; 
of this amount $4,628.50 was for maintenance. 

About 82 per cent of the work proposed under the project has been 
completed, and has resulted in a channel with a uniform depth of 7 
feet at mean low w^ater and a width of from 70 to 100 feet from the 
harbor entrance to the turn at Hog Island, and thence 100 feet wide ^ 
to the upper wharves. The channel has probably deteriorated some- 
what. 

The maximum draft that could be carried June 30, 1907, at mean 
low water is estimated at 7 feet. Mean range of tides, 8 feet. The 
head of navigation is at a fixed bridge just above the upper Avharves. 
The total length of navigable channel from Long Island Sound is 
about 1 mile. 

The commerce of this harbor is principally coal and building mate- 
rial and manufactured goods, amounting to 29,095 tons, valued at 
$482,092, in 1896; to 51,673 tons, valued at $877,180, in 1897; to 
20,705 tons, valued at $51,598, in 1901; to 48,495 tons, valued at 
$75,000, in 1902; to 26,230 tons, valued at $337,000, in 1903; to 49,589 
tons, valued at $859,242, in 1904; to 54,944 tons, valued at $201,398, 
in 1905; and to 15,756 tons, valued at $131,090, in 1906. 

The effect of the improvement has probabty been to reduce the 
freight rates since the channel has been deepened. 

Detailed description of this improvement can be found in Report 
of the Chief of Engineers for 1900, page 1381. Sketch of harbor is 
printed in Report of the Chief of Engineers for 1903, page 859. 

Amoniit (estimated) required for completion of existing project $7, 628. 50 

(See Appendix E 2.) 

3', Larchmont IlaTbo)\ New York , — This harbor, situated on the 
northwest shore of Long Island Sound, 4 miles distant from New 
York City limits, is about half a mile wide and five-eighths of a mile 
long. It is exposed to easterly and southerly storms. Two sub- 
merged rocks (Umbrella rock and Huron rock) formerly obstructed 
the entrance, which has a depth of 18 feet, gradually diminishing 
toward the head of the bay. 

The original project for this improvement, adopted September 19, 
1890, provided for building two breakwaters to protect the anchorage 
ground, one to extend from Umbrella rock to Umbrella Point and 
the other from Huron rock to Long Beach Point, at an estimated 
cost of $105,000. Work under this project was suspended in 1891 
after the first appropriation of $5,000 had been expended in com- 
mencing the two breakwaters. 

The present project, adopted March 3, 1899, provides for building 
a breakwater extending southwardly 1,440 feet from the 6-foot curve 
off Long Beach Point and for the removal of Huron rock to a depth 
of 14 feet at mean low water. Estimated cost, $108,000. The project 
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was extended by act of 1907 to include removal of ledges adjoining 
Huron rock. 

Up to June 30, 1907, $64,161.23 had been expended on this project, 
all for improvement. 

About 60 per cent of the work proposed under the present project 
has been completed, and as a result the breakwater has been built to 
full projected section to a length of 1,410 feet, and Huron rock and a 
portion of the adjoining ledge removed to depths of 14 and 12 feet, 
respectively. 

The available funds are to be applied to completing the removal of 
ledges adjoining Huron rock and to maintenance. 

The maximum draft that could be carried June 30, 1907, over the 
shoalest part of the entrance channel at mean low water is estimated 
, at 18 feet. The general depth of the anchorage area of the harbor 
is from 6 to 12 feet at mean low water. Mean range of tides, 7.4 feet. 
The harbor is about half a mile wide and extends rather more than 
half a mile inland. It is a basin with no definite channel. 

The harbor has but little commerce. It is mainly used by the 
Larchmont Yacht Club, by coasting and fishing vessels for night 
anchorage, and as a harbor of refuge. 

It is doubtful whether local freight rates have been affected by the 
improvement. 

Detailed description of this improvement is printed in Eeport of 
the Chief of Engineers for 1900, page 1383. A sketch of the harbor 
is printed in Eeport of the Chief of Engineers for 1903, page 860. 


July 1, 1906, balance unexpended $4, 997. 95 

Amount appropriated by river and harbor act approved March 2, 1907- 14, 000. 00 


18, 997. 95 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 4, 159. 18 


July 1, 1907, balance unexpended 14, 838. 77 

Amount (estimated) required for completion of existing project 29,000.00 

(See Appendix E 3.) 


J. Harbor at Echo Bay^ New York . — This harbor is on the north 
shore of Long Island Sound, 2 miles distant from New York City 
limits. It is landlocked, except toward the southeast, and has a good 
anchorage. Nearly all of the water transportation of the town of 
New Eochelle is carried on through this harbor. 

The original project for improvement, adopted in 1875, provided 
for the removal of two ledges, known as Start rock and Sheepshead 
reef, to 7 and 9 feet depth at mean low water, respectively, at an esti- 
mated cost of $38,955.38. 

Prior to 1902 the sum of $22,000 had been appropriated, with which 
Start rock was reported wholly and Sheepshead reef partly removed 
to the projected depths, and a channel 40 feet wide and 4 feet deep 
at mean low water was dredged from Beauford Point to within 300 
feet of the head of the harbor. 

The project adopted by the river and harbor act of June 13, 1902, 
contemplated the completion of the original plan by the removal of 
the remainder of Sheepshead reef and Start rock, at an estimated cost 
of $17,000. This work was completed September 25, 1903, at a total 
cost of $8,546.68. 
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The river and harbor act of March 3, 1905, directed an examination 
to be made of Long rock, with a view to its removal, and authorized 
the expenditure of any balance remaining from previous appropria- 
tions for this purpose. The removal of such part of the rock to 6 
feet below mean low wuiter as the available funds ($8,453.32) would 
permit was authorized by the Secretary of War xVugust 21, IDOG. Of 
this amount $7,717.86 was expended to June 30, 1907, leaving a bal- 
ance of $675.46 in addition ^to the amount appropriated March 2, 
1907. 

The present project, adopted March 2, 1907, provides for com- 
pleting the removal of Long rock, at a total estimated cost of $10,000. 

About 42 per cent of the Avork proj^osed under the present project 
has been completed and has resulted in securing a depth of about 6 
feet at mean Ioav water and 120 feet wude at Beauford Point. 

The available funds are to be expended in completing the removal 
of Long rock and in maintenance. 

The maximum draft that could be carried to Beauford Point on 
June 30, 1907, is estimated at 6 feet at mean low Avater. The general 
harbor anchorage ranges from 9 to 18 feet at mean Ioav Avater. The 
mean range of tide is about 7-} feet. The head of naAugation is at 
a dock about 1,500 feet above Beauford Point. The harl:)or is about 
one- fourth mile Avide and one-third mile long. The total lengtli of 
navigable channel extending beyond the deep Avater of the liarbor is 
about one-fifth mile. 

The commerce of this harbor is principality manufactured goods 
and coal and building materials, and Avas reported as amouiiting 
to 99,000 tons, valued at $500,000, in 1902; to 129,400 tons, valued at 
$1,434,000, in 1903; to 151,200 tons, valued at $1,647,500, in 1904; 
to 193,650 tons, Aailued at $2,071,800, in 1905; and to 270,460 tons in 
1906, valued at $2,789,208. 

The effect of the improA'Cment has probably been to reduce the 
freight rates since the rocks liaA^e been removed. 

For detailed description of work see Report of the Chief of Engi- 
neers for 1900, page 1429.^ A sketch of the locality is printed in 
Report of the Chief of Engineers for 1903, page 862. 

Report on examination for remoA^al of Long rock is printed in 
House Document No. 182, Fifty-ninth Congress, second session. 

July 1, 1906, balance unexpeucled .$S, 453. 

Amount appropriated by river and harbor act approved March 2, 1907- 12 ’ 000. 00 


20, 453. 32 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement ■ 7, 777. SC) 

July 1, 1907, balance unexpended 32,675.40 

(See Appendix E 4.) 


S. Bronx River and East Chester Oreeh^ New York . — {a) Bronx 
River , — This stream empties into the East River north of Hunts 
Point. The navigable part extends from its mouth to West Farms, 
a distance of 3 miles. At this point it is crossed by a dam. The 
natural depth at the mouth was 4 feet at mean Ioav Avater, and 
decreased ascending the stream to less than 1 foot at the head of 
navigation. 
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The project for improvement, adopted by the act of June 3, 1896, 
provides for making a channel 4 feet deep at mean low water and 
100 feet wide from the entrance to BarloAv street ; thence to Dongan 
street 60 feet wide, and thence to the head of navigation 50 feet 
wide, the work to be done by dredging and rock removal. Esti- 
mated cost, $85,985. 

Up to June 30, 1907, $35,875.84 had been expended on the project, 
all for improvement. * 

About 40 per cent of the work proposed under the present project 
has been completed and has resulted in a channel with depths of from 
3 to 6 feet at mean low water and with a diminishing width of from 
100 to 50 feet, except where reduced by ledges of rock, from the 
mouth to the turn east of the gas works. Above this point the chan- 
jtiel remains as previously reported. The dredged channel has prob- 
ably deteriorated somewhat. 

The available funds are to be applied to continuing the improve- 
ment and to maintenance. 

The maximum draft that could be carried June 30, 1907, over the 
shoalest part of the channel at mean low water from the mouth to the 
turn east of the gas works was about 3 feet; above this point, 1 foot. 
Mean range of tide is 6.6 feet at mouth and 6 feet at West Farms. 
The head of navigation is at a dam just beyond the dye works. The 
total length of navigable channel is about 3 miles. 

The commerce of this river is mainly coal, cotton goods, drugs for 
dyeing purposes, ice, and building materials. It amounted to 13^9,310 
tons, valued at $526,025, in 1897; to 171,300 tons, valued at 
$1,985,700, in 1899; to 153,137 tons, valued at $500,000, in 1902; to 
77,710 tons, valued at $536,400, in 1903; to 42,286 tons, valued at 
$196,642, in 1904; to 181,093 tons, valued at $820,482, in 1905; and 
to 341,538 tons, valued at $1,720,097, in 1906. 

The effect of the improvement has probably been to reduce the 
freight rates since the channel has been deepened. 

Details of improvement can be _ found in E-eport of the Chief of 
Engineers for 1900, page 1389. A sketch of a part of the stream is 
printed in Eeport of the Chief of Engineers for 1904, page 1016. 

.July 1, 1906, balance unexpended '$21, 000. 00 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 23, 000. 00 


44, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 


imovement 375. 84 

July 1, 1907, balance unexpended 43, 624. 16 

Amount (estimated) required for completion of existing project 6,485.00 


(i) East Chester Creeh . — This is a small tidal stream emptying 
into Pelham Bay. It was originally navigable at high tide for ves- 
sels drawing 7 feet as far as Lockwoods, a distance of 2i miles. 

The project for improvement, adopted March 3, 1873, provided 
for a channel 100 feet wide and 9 feet deep, mean high water, from 
deep water in Pelham Bay to a point 3,000 feet above Lockwoods. 
Estimated cost, $136,500 ; subsequently reduced to $124,000, as modi- 
fied in 1891. 

Up to June 30, 1907, $107,073.02 had been expended on the project; 
of this amount $16,981.80 was for maintenance. 
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The project has been completed and has resulted in a channel 9 
feet deep at mean high water and about 100 feet Avide from Pelham 
Bay to a point 3,000 feet aboA^e Lockwoods. The channel has dete- 
riorated to a considerable extent in the upper yeaclies. 

The available funds are to be applied to maintenance. 

The maximum draft that could be carried OA^er the shoalest part of 
the channel on June 30, 1907, is estimated at 6 feet at mean high 
Avater. Mean range of tides is 7.1 feet. The head of navigation is 
at the upper end of the artificial channel. The total length of iiaAd- 
gable channel is about 25 miles. 

The commerce, mainly in coal, building material, stone, and miscel- 
laneous freight, amounted to 94,928 tons, A^aliied at $2,199,186, in 
1*895; to 286,428 tons, Auiliied at $1,957,224, in 1899: to 99,750 tons, 
A^alued at $870,500, in 1902; to 104,655 tons, valued at $572,800, in 
1903; to 146,955 tons, valued at $963,263 in 1904; to 206,275 tons, 
valued at $1,755,850, in 1905 ; and to 282,655 tons, valued at $3,063,360 
in 1906. 

The effect of the improA^ement has j)Robablv been to reduce the 
freight rates since the channel has been deepened. 

For detailed reports see Eeports of the Chief of Engineers for 1897, 
page 1089, and 1904, page 1016. A sketch of the stream is printed 
in Eeport of the Chief of Engineers for 1904, page 1016. For refer- 
ences to reports on examinations and surA'eys, see Eeport of the Chief 
of Engineers for 1904, pages 112 and 1061. 


.July 1, 1906, balance miexpencTed ^ 2 , 516. 71 

Aiiioiiiit allotted from appropriation by river and liarbor act ap- 
proved March 2, 1907 0, 000. 00 


8, 516. 71 

.June 30, 1907, amount expended during fiscal year, for maintenance 
of 111101^61116111 89. 73 


July 1, 1907, balance unexpended 8, 426. 98 

July 1, 1907, outstanding liabilities 134. 50 


July 1, 1907, balance available 8, 292. 48 

CONSOLIDATED. 

July 1, 1906, balance unexpended $23, 516. 71 

Amount appropriated by river and harbor act approved March 2, 1907_ 29, 000. 00 


52, 516. 71 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $375. 84 

For maintenance of improvement 89. 73 

465.57 


July 1, 1907, balance unexpended 52, 051. 14 

July 1, 1907, outstanding liabilities 1 134.50 


July 1, 1907, balance available 51, 916. 64 


Amount (estimated) required for completion of existing project 6,485.00 

(See Appendix E 5.) 


6. Harbors at Port Jefferson^ M attitude^ Huntington^ Glencove^ 
Flushing Bay ^ Canarsie Bay^ and Sag Harbor^ N, Y, — -{a) Port 
Jefferson Harbor. — This is a large and deep inland bay, situated on 
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the north shore of Long Island, and connected with Long Island 
bound by a narrow entrance. 

Before improvement the channel depth outside the entrance was 
but 4 feet at mean low water, whereas the depth in the harbor was 
find more, at low tide, up to within 300 feet of the wharves 
of Port Jefferson village. 

The first project for improvement was adopted in 1871, and com- 
pleted in 1883, at a total cost of $79,000. Two jetties were built to 
shelter the inlet channel, one east of the inlet, 1,390 feet long, and 
one west, 940 feet long, both of scant cross section. A channel 8 
feet deep at mean low water and 100 feet wide was dredged through 
the inlet and shoal outside. 

The existing project for improvement, adopted September 19, 
1890, and modified August 18, 1894, provides for dredging a channel 
through the harbor entrance 12 feet deep and 200 feet wide, to be 
protected by extending and enlarging the previously built jetties. 
Estimated cost, $145,000. 

Up to June 30, 1907, $78,436.15 had been expended on the i^resent 
project; of this amount $5,929.64 was for maintenance and $443.65 
was returned to the United States Treasury, this amount being an 
unexpended balance from the emergency act” of April 28, 1904. 

About 50 per cent of the work proposed under the present project 
has been completed, and has resulted in securing a channel 12 feet 
deep at- mean low water, and 200 feet Avide, and in completing the 
east jetty to its full projected section for a distance of 1,380 feet, 
except at the shore end, Avhere it is covered by sand. The Avest jetty 
is 940 feet long, Avith scant cross section. No Avork has been done on 
this jetty under the present project. It is reported that some shoal- 
ing has occurred in the dredged channel. 

The available funds are to be applied to continuing the improve- 
ment and to maintenance. 

The maxinnmi draft that could be carried over the shoalest part 
of the channel June 30, 1907, is estimated at 12 feet at mean low 
Avater. Mean range of tides at entrance, 7 feet; at Port Jefferson 
Avharves, 6.2 feet. The total length of naAugable channel from Long 
Island Sound to Port J efferson Avharves is about 2-^ miles. The har- 
bor is about 2 miles long and three- fourths of a mile Avide. 

The commerce consists principally of coal, building materials, 
farm produce, fish, and general merchandise, and amounted to 24,940 
tons, Auilued at $360,200, in 1898; to 42,130 tons, valued at 
$2,145,940, in 1899; to 46,670 tons, valued at $776,000, in 1903; to 
8,832 tons, Auilued at $90,424, in 1904; to 19,650 tons, valued at 
$565,700, in 1905, and to 118,705 tons, valued at $2,544,900, in 1906. 

The effect of the improA^ement has probably been to reduce the 
freight rates since the channel has been deepened. 

For detailed report see Report of the Chief of Engineers for 1900, 
page 1393. A sketch of Port Jefferson Harbor is printed in Report 
of the Chief of Engineers for 1900, page 866. 
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July 1, 1906, balance unexpended $9, 726, 71 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 24, 000. 00 


S3, 726. 71 

June 30, 1907, amount expended during fiscal year : 

For works of improvement 305. 51 

For maintenance of improvement 1, 956. 35 

Repaid to U. S. Treasury 443. 65 


July 1, 1907, balance unexpended 24,021.20 

July 1, 1907, outstanding liabilities 21. 20 


July 1, 1907, balance available 24, 000. 00 


Amount (estimated) required for completion of existing project 48, 473. 29 

(5) Mattituch E arbor . — This harbor is a tidal inlet extending iif 
a southerly direction from Long Island Sound to the village of Matti- 
tuck, Long Island. One mile above the mouth a tide milldam with 
gates has been built across the stream. The depth at the entrance, 
which is obstructed by a shifting sand bar, is from 1 to 2 feet ; thence 
up to the milldam from 2 to 7 feet at low tide, and above the latter 
the depth is 6 feet at high tide. 

The project adopted b}^ the act of June 8, 1896, provides for a 
channel 7 feet deep at mean low water from the entrance to the dam 
and 7 feet deep at mean high water above the dam to the village, the 
width to be 80 feet, except near the mouth, where it is increased to 
100 feet; the entrance channel to be protected by two parallel jetties, 
400 feet apart, extending out to the 9-foot curve. Estimated cost, 
$83,000. 

Up to June 30, 1907, $28,529.73 had been expended on the project, 
all for improvement. 

About 34 per cent of the work proposed under the project has been 
completed, resulting in the completion of the west jetty to full pro- 
jected section for a length of 680 feet, extending out to the 10-foot 
curve; the east jetty to full projected section for a length of 775 feet, 
extending out to the 7-foot curve; and in dredging a channel at the 
entrance 7 feet deep at mean low w^ater, 60 feet wdde, and about 800 
feet long. The jetties serve to some extent in fixing the chaiinel 
entrance, but navigation will not be materially benefited until the 
channel has been deepened by dredging. 

The available funcls are to be applied to continuing the improve- 
ment and to maintenance. 

The maximum draft that could be carried June 30, 1907, over the 
shoalest part of the channel at mean low water is estimated at about 
1 foot. The head of navigation is at the village of Mattituck. The 
total length of navigable channel from Long Island Sound to Matti- 
tuck is about 21 miles. The range of tide outside the entrance is 4.8 
feet and below the milldam 2.2 feet. 

The commerce consists principally of coal, building materials, 
fruits, farm produce, and general merchandise, and amounted to 
56,602 tons, valued at $2,041,766, in 1904. 

Ko change in freight rates has yet resulted, the work not being 
sufficiently advanced. 

For detailed description of this work see Annual Eeports of the 
Chief of Engineers for 1891, page 843, and 1897, page 1095, 
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July 1, 1906, balance unexpended 

Amount allotted from appropriation by river and liarbor'^act an" 
proved March 2, 1907 


$10, 045. 32 
40, 000. 00 


June 30, 1907, amount expended during fiscal year, for works of 


imimovement ’ 3 05 

July 1, 1907, balance unexpended 46,470.27 

July 1, 1907, outstanding liabilities. 4^ 758! 92 

July 1, 1907, balance available 41^ 711, 35 

July 1, 1907, amount covered by uncompleted contracts 1, 306. 96 

Amount (estimated) required for completion of existing project 8,000.00 


(c) IhmUngton Earlor . — This harbor is a narrow tidal estuary 
extending inland from Huntington Bay, Long Island, in a southerly 
fl^irection for a distance of about 2 miles. 

Before improvement it had a natural available depth of nearly 8 
feet, mean low water, for a stretch of miles from the entrance 
southward, thence gradually decreasing to zero toward the head of 
the harbor. 

In 1872 the first project was adopted, under which in 1873 a shoal 
at the harbor entrance was removed and a channel 2,200 feet long, 
130 to 150 feet wide, and 8 feet deep at mean low water was dredged 
up to the town landings at a total cost of $22,500. In 1884 this chan- 
nel had completely filled up. 

The present project, adopted September 19, 1890, provides for 
dredging and maintaining a channel 8 feet deep at mean Ioav water 
and 100 feet wide up to the upper wharves, to be protected by piling, 
if necessary. Estimated cost, $32,000. 

Up to June 30, 1907, $34,521.60 had been expended on this project; 
of this amount, $5,032.54 was for maintenance. 

The present project is completed, except as to the dredging or pile 
construction necessary to maintain the channel. For purposes of 
maintenance the channel has been dredged 200 feet wide in lieu of 
pile protection. The channel has deteriorated somewhat. 

The available funds are to be ajDplied to maintenance. 

The maximum draft that could be carried June 30, 1907, over the 
shoalest part of the channel is estimated at about 7 feet at mean low 
water. Mean range of tide, 7.2 feet. The head of navigation is at a 
causeway about one-third of a mile above Town dock. The total 
length of naAugable channel from Huntington Bay to the causeway is 
about 2 miles. 

The commerce of this harbor consists mainly of coal, farm produce, 
building material, and miscellaneous merchandise, and amounted to 
23,584 tons, valued at $473,109, in 1897 ; to 46,500 tons, valued at 
$605,000, in 1899; to 45,600 tons, valued at $768,000, in 1900; to 
52,000 tons, valued at $875,800, in 1901; to 66,000 tons, valued at 
$1,086,000, in 1903; to 94,950 tons, valued at $2,818,250, in 1904; and 
to 105,212 tons, valued at $2,774,850, in 1906. 

The effect of the improvement has probably been to reduce the 
freight rates since the channel has been deepened. 

For detailed description see Eeport of the Chief of Engineers for 
1897, page 1100. A sketch of the upper part of the harbor is printed 
in the Annual Report for 1904, page 1023. 
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July 1, 1906, balance unexpended $2, 064. 72 

Amount allotted from appropriation by river and barbor act approved 
March 2. 1907 3, 500. 00 


5, 564. 72 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 2, 086. 32 


July 1, 1907, balance unexpended 3, 478. 40 


(d) Glencove Earhor , — This harbor is a small tidal inlet on the 
east side of Hempstead Harbor, Long Island. Its channel is about 
2 feet deep at mean low water and a bar at the entrance has a foot 
less of depth. Before improvement vessels waiting for tides to enter 
the harbor were exposed to storms from the north and northwest. ‘ 

The existing project, adopted August 11, 1888, and^ revised June 
22, 1895, provides for the construction of a breakwater in Hempstead^ 
Harbor, extending from the northwest corner of Glencove dock 
west-southwesterly toward Motts Point, so as to shelter the anchorage 
outside of Glencove Harbor. The breakwater is to h^ve a length of 
2,000 feet and to be built to a height of 3 feet above high water, with 
a top width of 5 feet. Estimated cost, $135,000. 

Up to June 30, 1907, $72,000 had been expended on the project, all 
for improvement. 

About 53 per cent of the work contemplated under the project 
has been completed and has resulted in building 1,504 feet of the 
breakwater to full projected section. 

The present length of breakwater appears to afford sufficient pro- 
tection to vessels seeking shelter from storms in this Aucinity, and its 
further extension therefore seems to be unnecessary. 

The maximum depth in the anchorage behind the breakwater is 
estimated at 21 feet at mean low Avater. Mean range of tides, 7.7 
feet. The head of navigation is at the southern extremit)^ of Hemp- 
stead Harbor, about 3| miles from the brealnvater. 

The commerce of the harbor is chiefly coal, and amounted to 8,549 
tons, valued at $40,515, in 1904; and to 7,062 tons, valued at $18,000, 
in 1906. 

This improvement has no immediate effect on freight rates. 

For details of improvement see Eeport of the Chief of Engineers 
for 1897, page 1103. A map is printed in Eeport of the Chief of 
Engineers for 1889, page 728. 


July 1, 1906, balance unexpended $169. 72 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 169. 72 

Amount (estimated) required for completion of existing project 63,000.00 


(e) Flushing Bay , — Flushing Bay is on the north shore of Long- 
Island, about 14 miles by water from the Battery, New York City. 
The bay is about 1 mile wide and 2 miles long, the depth in the orig- 
inal channel being not much greater than elseivhere in the ba.y. 
Before improvement the controlling depth up to Flushing was 3.9 
feet at mean low water. 

The existing project, adopted March 3, 1879, and modified Sep- 
tember 19, 1888, and June 9, 1891, provides for building a dike 4,663 
feet long on the west side of the channel to protect it from filling and 
for making and maintaining a channel 6 feet deep at mean low water 
up to the lower bridge at Flushing. Estimated cost, $173,500. 
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Up to June 30, 1907, $133,462.16 liad been expended on the project. 
During progress of work it was repeatedly necessary to redredge some 
parts of the channel, so that it is not possible to state exactly what 
part of above sum was used for maintenance. The expenditure to 
June 30, 1907, for maintenance is estimated at $10,462.16. 

About 71 per cent of the work proposed under the project has been 
completed, and has resulted in a channel 6 feet deep at mean low 
water, but of insufficient width for the'* present needs of the locality ; 
and in the construction of a dike 4,663 feet long. The whole of the 
dike is in bad condition, and all of the outer end, 1,606 feet long, 
with the exception of a few scattering piles and stones, has been car- 
ried away by storms and ice. Dike construction was discontinued 
in 1891. 

The available funds are to be applied to making such slight changes 
•in the dike as may be necessary to make it less of an obstruction to 
navigation, to continuing the improvement, and to maintenance. 

The maximum draft that could be carried June 30, 1907, from East 
Eiver to just beyond the Main Street Eailroad Bridge at mean low 
water is estimated at 6 feet. Mean range of tides, 7.1 feet. The 
head of navigation is 1 mile above Strongs causeway. The total 
length of the navigable channel is about 5-| miles. 

The commerce consists chiefly of coal, building materials, dye- 
woods, and miscellaneous merchandise, and amounted to 163,395 tons, 
valued at $1,449,438, in 1897 ; to 158,755 tons, valued at $1,534,937, 
in 1899 ; to 200,473 tons, valued at $4,196,406, in 1901 ; to 186,000 
tons, valued at $1,613,100, in 1902 ; to 110,100 tons, valued at $960,750, 
in 1903 ; to 142,996 tons, valued at $2,599,488, in 1904 ; to 142,274 tons, 
valued at $2,656,650, in 1905, and to 273,312 tons, valued at $3,937,444, 
in 1907. 

The effect of the im];)rovement has probably been to reduce the 
freight rates since the channel has been deepened. 

For detailed description of improvement see Eeport of the Chief 
of Engineers for 1897, page 1106. A map is printed in the Eeport of 
the Cfief of Engineers for 1903, page 868. 

Eeport of the examination authorized by the river and harbor act 
approved June 13, 1902, is printed in Eeport of the Chief of Engi- 
neers for 1905, page 990; 


July 1, 1906, balance iinexpenclecl 044. 64 

Amount allotted from api)ropriation by river and harbor act approved 
March 2, 1907 27, 000. 00 


28, 944. 64 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 406. 80 

July 1, 1907, balance unexpended 28, 537.84 

July 1, 1907, outstanding liabilities 50.00 

July 1, 1907, balance available 28, 487. 84 

Amount (estimated) required for completion of existing project 21, 962. 16 


(/) Canarsie Bay . — This bay forms the northwest part of Jamaica 
Ba^T- at Canarsie Landing. The original depth from the landing to 
Big channel was 4.2 feet and to Island channel 1.3 feet at mean low 
water. 

ENG 1907 9 
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The project for this improvement, adopted June 14, 1880, and 
subsequently enlarged in 1889 and 1896, provides for the construc- 
tion of two dikes and dredging between them where necessary to 
secure a channel 100 to 150 feet wide and 6 feet deep, connecting the 
steamboat dock at Canarsie with Big channel, Jamaica Bay; also 
for a channel 4 feet deep and about 50 feet wide, running in a south- 
westerly direction from Canarsie Landing to Island channel, and 
for a channel 5 feet deep and 50 feet wide, riinning in a northeasterly 
direction to Gophel channel. Estimated cost, $88,000. 

Up to June 30, 1907, $72,565.72 had been expended on the project; 
of this amount, $2,693.36 was for maintenance. 

The work of improvement under the project has been completed. 
The dredged channels have deteriorated somewhat, and the dikes are 
in poor condition. The channel connecting the steamboat dock with 
Big channel has, under a contract completed June 17, 1907, been'' 
restored to its projected depth of 6 feet at mean low water and width 
of about 125 feet. 

The available funds are to be applied to maintenance. 

The maximum draft that could be carried June 30, 1907, over the 
shoalest part of the channel at mean low water is estimated at 6 feet 
in the main channel, 2| feet in the West Branch, and 3 feet in the 
East Branch. Mean range of tides, 4.7 feet. The total length of 
navigable channel is about 1 mile. The head of navigation is at 
Canarsie Landing. 

The commerce of Canarsie is mainly in building materials, fertil- 
izers, fish, and coal, and amounted to 50,000 tons, valued at $427,375, 
in 1896; to 450,000 tons, valued at $2,000,000, in 1901; to 124,594 
tons, valued at $1,861,008, in 1904; and to 95,460 tons, valued at 
$1,714,022, in 1905. 

The commerce of Canarsie Bay has been greatly benefited by the 
improvement and freight rates reduced. 

Details as to this improvement may be found in Eeiiort of the Chief 
of Engineers for 1897, page 1114. A sketch of Canarsie Baj' is 
printed in Rej)ort of the Chief of Engineers for 1904, page 1026." 


July 1, 1906, balance unexpended 546. 04 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 4, 000. 00 

6, 546. 04 

June 30, 1907, amount expended during fiscal year, for maintenance 
of impi’ovement 2, 611. 76 

July 1, 1907, balance unexpended 3,934.28 

July 1, 1907, outstanding liabilities 139. 00 

July 1, 1907, balance available 3, 795. 28 


{ff) Sag Earhor , — This harbor lies on the northern shore of Long- 
Island, about 24 miles west of Montauk Point. It is a small bay, 
sheltered by Long Island on the south and west, and partlj^ by Shelter 
Island on the north, and is open to the northeasterly storms. 

The project adopted June 13, 1902, consists in constructing a break- 
water 3,180 feet long from Conklin Point, at an estimated cost of 
$71,000. 
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Up to June 30, 1907, $31,388.81 had been expended on the project, 
all for improvement. There was received on bond of failing con- 
tractor $2,296. 

About 57 per cent of the work proposed under the project has been 
completed. The breakwater has been built to its full projected sec- 
tion for a distance of 2,050 feet and affords protection to boats of 
light draft. 

The available funds are to be appUed toward completing the im- 
provement. 

The maximum draft that can be carried, June 30, 1907, through the 
harbor up to the wharves is about 12 feet at mean low water. The 
mean range of tide is 2.5 feet. The head of navigation is located in 
Sag Harbor Cove, about 1 mile above the town wharves. The total 
length of navigable channel from these wharves to the deep winter of 
Gardiners Bay is about 5 miles. Wien completed, the breakwater 
will afford protection to an area approximately one-half mile long by 
three-eighths of a mile wide. 

The commerce of the harbor, mainly in general merchandise and 
fruits and farm products, amounted to 3,454 tons, valued at $187,015, 
in 1904 ; to 18,771 tons, valued at $401,989, in 1905 ; and to 19,041 tons, 
valued at $237,275, in 1906. 

The work is not far enough advanced to affect freight rates. 

For detailed report see Eeport of the Chief of Engineers for 1900, 
page 1451. A sketch of the harbor is printed in the Eeport of the 
Chief of Engineers for 1903, page 870. 


July 1, 1906, balance unexpended $7, 476. 34 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 26, 500. 00 


33, 976. 34 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 7, 069. 15 

July 1, 1907, balance unexpended 26, 907. 19 

Amount (estimated) required for completion of existing project 15, 000. 00 

CONSOLIDATED. 


July 1, 1906, balance unexpended $33, 973. 49 

Amount appropriated by river and harbor act approved March 2, 1907- 125, 000. 00 


158, 973. 49 

June 30, 1907, amount expended during fiscal year : 


For works of improvement $18, 119. 43 

For maintenance of improvement 1 7, 504. 88 

25,624.31 


July 1, 1907, balance unexpended 133, 349. 18 

July 1, 1907, outstanding liabilities 4, 969. 12 

July 1, 1907, balance available 128, 380. 06 

July 1, 1907, amount covered by uncompleted contracts 1, 306. 96 

Amount (estimated) required for completion of existing project 156,435.45 

(See Appendix E 6.) 


7. East River and Hell Gate, New East Eiver, a tidal strait 

separating New York City from Long Island, extends from the Bat- 
tery to Throgs Neck, a distance of about 16 miles. In its original 
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condition it was obstructed by rocks and reefs, especially in the part 
known as Hell Gate. 

The improvement of this wniterwa}^ was commenced in 1852, under 
a project prepared in 1848, which contemplated the removal of rocks 
at Hell Gate and Diamond reef. The amount expended iiiider this 
project WTis $33,861.59. 

The existing project for improvement, adopted in 1SG8 and modi- 
fied in 1870, 1874, 1884, 1889, 1§91, and 1899, provides for the removal 
of rocky obstructions from the channel between the Battery and 
Baretto Point to depths vaiying from 18 to 26 feet, and for the con- 
struction of sea walls and dikes where necessary to guide the tidal 
currents. The cost of the work was estimated at $5,639,120. 

Up to June 30, 1907, $4,781,794.60 had been expended on the pres- 
ent project; of this amount $98.02 was for maintenance. There was 
received from sales of condemned property $1,334.25. 

About 85 per cent of the work proposed under the present project 
has been completed and has resulted in the removal to the contem- 
plated depths of Diamond i-eef off Governors Island ; Coenties reef, 
off Coenties slip; Third street reef; Pilgrim rock, off Twentieth 
street; Charlotte rock, off' Plimters Point; Man-o’-War rock, off 
Thirty-ninth street; Plallets Point, Ways reef, Shell Drake, and 
Scaly rock, in Hell Gate ; reef at Middle Ground, olf Sunken Meadow ; 
North Brother Island reef ; reef oft' Baretto Point ; and in the partial 
removal of Battery reef; reef on South Ferry slips; Shell reef, off 
Tenth to Nineteenth streets; Ferry reef, off' Thirty-fourth street; 
Middle reef (including Flood rock. Gridiron, Hen and Chickens, 
and Negro Heads), in Hell Gate; Fiying Pan, and Pot rock, in Hell 
Gate. 

The available funds are to be applied to making a resurvey of such 
part of the present project as may be necessary, including any ledge 
or ledges of rock near to the W' esterly shore, in completing "the removal 
of Pot rock, and in removing parts of Frying Pan, Middle reef, 
Shell reef, and Battery and South Ferry reefs. 

The maximum draft that could be carried at mean low water June 
30, 1907, through the main channel from the Battery to Long Island 
Sound is estimated at 26 feet. The length of this wuiterwmy is about 
16 miles. The range of tide south of Hell Gate is from 4| to 5 feet, 
and east of it from 5 to 7 feet. 

The traffic in East Kiver is very great, and is intimately connected 
with, that of New York Harbor proper. It is impracticable to show 
Avhat proportion belongs to East Eiver, especially as the heaviest 
coastwise traffic is carried on in vessels which do not enter or clear at 
the custom-house. 

The improvement of the river has been of great benefit to naviga- 
tion, but since most of the freight carried by the vessels using it is not 
local its effect on freight rates can not be determined. 

Detailed description of this improvement is printed in the Eeports 
of the Chief of Engineers for 1868, page 741 ; for 1874, Part 2, page 
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July 1, 1906, balance unexpended .$160,254.58 

Amount appropriated l)y river and harbor act approved IMarcli 2, 

1907 250,000.00 


410, 254. 58 

$7, 275. 46 
98. 02 

7, 373. 48 

July 1, 1907, balance unexpended 402,881.10 

.July 1, 1907, outstanding liabilities 187. .50 

.July 1, 1907, balance available 402,693.60 

Amount (estimated) required for completion of existing project 455,876.57 

• (See Ajipendix E 7.) 

<5. Ilarlem Rivei\^ New York . — The Harlem River and Spnyten 
Diiyvil Creek, both included in the improvement, are two waterways 
which join at Kingsbridge, N. Y., and separate Manhattan Island 
from the mainland. The narrow channel at their junction was 
obstructed, by a ledge of rocks awash at low tide. 

Before improvement the Harlem River had an available depth of 
10 feet at mean low water from the East River to Morris dock, except 
at Highbridge, where it was only 6 feet deep. From Morris dock to 
Fordham Landing there was a crooked channel 7 feet deep, and above 
the latter place the river could be used only by the smallest class of 
vessels. Spuyten Duyvil Creek, from Kingsbridge to the Hudson, 
had a depth of 4 feet. 

The original project for improvement, adopted in 1874, provided 
for the removal of old bridge piers, Candle Factory reef, and bowl- 
ders at various places near the East River to a depth of 12 feet, the 
cost of the Avork being estimated at $167,875.56. In furtherance of 
this project $21,000 was expended. 

The existing project, adopted June 18, 1878, and modified October 
7, 1886, provicles for a continuous channel 400 feet Avide and 15 feet 
deep from the East River to the Hudson River, except about 1,300 
feet north of Highbridge, where the width was made 354 feet, and 
at the rock cut through Dyckmans MeadoAV, where the Avidth Avas 
reduced to 350 feet and the depth increased to 18 feet. Estimated 
cost, $2,700,000. 

On June 30, 1907, $1,397,544.26 had been expended on the present 
project, all for improvement. About 52 per cent of the work pro- 
posed under the present project has been completed, and has resulted 
in making a channel 150 to 400 feet Avide and 15 feet deep at mean 
low Avater from the Hudson RiA^er to the East River. From McCombs 
Dam bridge to the East RiA^er the width varies from 150 to 400 feet. 
At and near the Hudson RiA^er it is 400 feet wide. 

The available funds are to be applied to continuing the improA’-e- 
ment by widening the 150-foot channel, removing rocliy obstructions 
at McCombs Dam bridge, and removing shoals at and betAveen Second 
and Third avenue bridges. 

The maximum draft that could be carried June 30, 1907, through 
the channel from East River to Hudson River at mean low water is 
estimated at 15 feet. The range of tides in Harlem River varies 
from 5.5 feet at Third Avenue Bridge to 3.8 feet at the mouth of 


June 30, 1907, amount expended during tiseal year: 

For works of improvement 

For maintenance of improvement 
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Spiiyten Duyvil Creek. The least width of the channel was about 
150 feet, except in places where shoaling has probably narrowed it 
somewhat. The total length of the Avaterway is about 8 miles. 

The commerce of this river, Avhich is general in character, amounted 
to 7,533,594 tons, Auilued at $203,707,376, in 1895; to 6,910,386 tons, 
valued at $282,186,100, in 1903;^ to 9,130,763 tons, valued at $231,- 
384,004, in 1904; to 9,998,021, tons, valued at $270,210,309, in 1905, 
and to 11,385,649 tons, Auilued at $104,359,757, in 1906. 

The greater part of this is handled by the New York, New Haven 
and Hartford Eailroad Company, principally on the loAver part of 
the river, and therefore can not be considered as bearing on the gen- 
eral improvement. 

The effect of the improvement, according to the best information 
available, is that some reduction has been made in freight rates, but - 
the principal benefit derived has been in the Avay of increased facili- 
ties for handling shipments, which make a material saving in the 
cost of transportation. 

Detailed description of this improvement is printed in Eeports of 
the Chief of Engineers for 1887, page 665, and 1897, page 1019. 


July 1, 1906, balance uii expended $02, 44S. 00 

Amount appropriated by river and liarbor act approved Marcli 2, 

1907 - 150, 000. 00 

212, 448. 00 

June 30, 1907, amount expended during fiscal year, for w'orks of 
improvement 04, 092. 35 

July 1, 1907, balance unexpended 147,455.74, 

July 1, 1907, outstanding liabilities 0, 142. 98 

July 1, 1907, balance available 141, 312. 70 


Amount (estimated) required for completion of existing project 1,155,000.00 

(See Ajipendix E 8.) 

9, Newtown Oreeh^ New York , — This creek, an inlet of the East 
Eiver, extending inland betw^een Kings and Queens counties, N. Y., 
for a distance of about 4 miles, had a natural depth i^arying from 12-| 
feet at the mouth to 4 feet at the head of navigation. 

The oxuginal project, adopted in 1880 and modified in 1884, pro- 
vided for a channel 240 feet wide and 21 feet deep from the mouth to 
the Vernon Avenue Bridge; thence to the head of navigation on both 
branches for channels decreasing from 175 to 100 feet in ividth and 
from 18 to 10 feet in depth. The cost of the ivork w-as estimated at 
$255,500. In carrying out this project $197,500 Avas expended. 

The existing project, adopted June 3, 1896, is to secure a uniform 
channel, 125 feet Avide and 18 feet deep, from the East Eiver to the 
head of navigation at Metropolitan avenue, at an estimated cost of 
$450,000. This estimate w^as subsequently reduced to $213,000. 

Up to June 30, 1907, $218,365.79 had been expended on the project. 
Of this amount, $19,756.33 was for maintenance. 

About 93 per cent of the work proposed under the present project 
has been completed, resulting in a channel of the projected width 
and depth, with the exception of some widening at the entrance ancl 
the removal of bowlders near the mouth of the creek. The dredged 
channel has deteriorated to a considerable extent. 
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The available fimds are to be applied to completing* the improve- 
ment. 

The maximum draft that could be carried over the shoalest part of 
the channel June 30, 1907, at mean low water, is estimated at 17 feet. 
The mean range of tides is about 4-^ feet. The total length of navi- 
gable channel is about 4 miles. The head of navigation in each 
branch is at the Metropolitan Avenue bridges. 

The commerce, consisting chiefly o*f coal, building materials, oil, 
ores, general merchandise, etc., amounted to 2,675,025 tons, valued 
at $90,535,640, in 1903; to 3,771,726 tons, valued at $108,313,377, in 
1904; to 3,428,404 tons, valued at $130,812,974, in 1905; and to 
2,803,380 tons, valued at $214,714,751, in 1906. 

Freight rates have been greatly reduced as a result of this improve- 
^ ment. 

Detailed descriptions of this improvement are printed in the Re- 
ports of the Chief of Engineers for 1896, page 760, and 1900, page 
1411. A sketch of the locality is printed in Report of the Chief of 
Engineers for 1904, page 1034. 

.July 1, 1906, balance unexpended $4, 790. 54 

Amount appropriated by river and harbor act approved March 2, 1907 _ 5, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907 15,000.00 


24, 790. 54 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 4, 756. 33 

.July 1, 1907, balance unexpended 20,034. 21 

July 1, 1907, outstanding liabilities 34.21 

July 1, 1907, balance available 20, 000.00 

(See Appendix E 9.) 


10. Browns Creeh^ 'New Yorh . — This is a narrow stream which 
empties into Great South Bay, Long Island, near Browns Point. It 
had originally a depth of from 1 to 3 feet at low water, a bar at the 
mouth having less than 1 foot. 

The projeob for improvement, adopted September 19, 1890, pro- 
vides for a channel 100 feet wide and 4 feet deep, to extend from deep 
water in the bay up to Sayville highway bridge, and to be protected 
at the entrance b}^ jetties on both sides. Estimated cost, $46,000. 

Up to June 30, 1907, $31,000 had been expended on the project, of 
which amount $6,000 was for maintenance. 

About 54 per cent of the work proposed under the project has been 
completed, resulting in the building of two jetties at the entrance 
and in the dredging of a channel 100 feet wide and 4 feet deep at 
mean low water for a distance of 3,200 feet from the entrance. Be- 
cause of shoaling this dredged channel was redredged in 1905 to 4 
feet depth at mean low water for a distance of about 1,200 feet from 
the end of the jetties. 

There is now an available channel about 100 feet wide and 3 to 4 
feet deep at mean low water for a distance of 3,200 feet from the 
entrance. Above this the channel remains in its original condition. 

The west jetty is 492 feet long and the east jetty 438 feet long, both 
with top width of 3 feet at 1 foot above high water, and both partly 
covered at the shore end by accretion. They are in bad condition. 
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The available funds are to be applied to continuing the improve- 
ment. 

The maximum draft that could be carried over the^slpalest part of 
the dredged channel at mean low water June 30, 1907, is estimated at 
8 feet; mean range of tides, 1 foot. The head of navigation is at 
the Sayville highway bridge, about 11 miles from the mouth. 

The fishing people in this locality have been benefited by the im- 
provement to the extent of providing them with a harbor of refuge 
for small boats. 

Because of rapid deterioration, due mainly to the inflow of mud 
from the marshes' bounding the channel, ^ $6,000 has already been 
expended in redredging, and the jetties, built only to about one-third 
of their projected lengths, are in a very bad condition. ‘ 

The total cost of completing the project will be much greater than , 
the original estimate, and if the channel, which is now only 3,200 feet 
long and requires redredging, is extended upstream, the expenditure 
for maintenance will increase proportionately. 

Considering the limited number of vessels using this creek foi* 
transportation jDurposes, the cost of improving and maintaining the 
entire length of the creek to Sayville, and completing the break- 
waters as projected, would be out of proportion to the benefits to be 
derived therefrom. It is therefore recommended that future appro- 
priations be made, not for extending the improvement, but only for 
maintaining the present dredged channel. 

The commerce consists mainly of coal, building materials, and fisli, 
and amounted to 10,700 tons, valued at $213, 80§, in 1898; to 11,64:2 
tons, valued at $251,350, in 1899 ; to 17,025 tons, valued at $454,500, 
in 1901; to 17,630 tons, valued at $299,300, in 1902; to 20,380 tons, 
valued at $609,450, in 1903; to 24,000 tons, valued at $807,075, in 
1904; to 51,675 tons, valued at $1,811,195, in 1905; and to 29,675 tons, 
valued at $983,880, in 1906. 

Up to the present time the improvement has resulted in making a 
harbor of refuge for fishing boats, and has had no appreciable eftect 
on freight rates. 

Derails in reference to this work appear in Eeports of the Chief of 
Engineers for 1897, page 1111, and for 1900, page 1417. A sketch of 
the creek is printed in Eeport of the Chief of Engineers for 1894, 
page 710. 

Amount appropriated by river and liarbor act approved March 2, 1907- $5, 000. 00 

July 1, 1907, balance unexpended 5, OOO. 00 

Amount (estimated) required for completion of existing* project 16,000.00 

(See Appendix E 10.) 

IL Great South Bay^ New TorL— The first project, adopted Sep- 
tember 19, 1890, provided for the improvement of the Patchogue 
Eiver, a small inlet extending from Great South Bay, Long Island, 
to the village of Patchogue. This stream had, before improvement, 
a depth of 2 feet. The project provided for a channel about 5,000 
feet long, 60 feet wide, and 6 feet deep, to be protected at its mouth 
against westerly storms by a jetty 1,700 feet long. Estimated cost, 
$40,000. On June 30, 1902, there ‘had been expended on this work 
$40,000, and the project was completed. 
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The present project, adopted June 13, 1902, provides for dredging 
a channel from Fire Island Inlet, which connects Great South Bay 
with the ocean, to Patchogue, on Patchogue River. From the inlet 
to the central basin in Great South Bay the channel is to be 10 feet 
deep at mean low water and 200 feet wide. From the central basin 
to Patchogue the channel is to be 8 feet deep and 100 feet wide at 
mean low water. Estimated cost, $66,000, and $2,000 annually for 
maintenance. 

Up to June 30, 1907, $65,647.08 had been expended on the project, 
of which amount $5,826.26 was for maintenance. About 91 per cent 
of the cost of the work contemplated under the present project has 
been completed, resulting in a channel 200 feet wide and 10 feet 
deep at mean low water in the ba}^, except at bars “A” and B ; ” and 
in the completion of a channel 100 feet wide and 8 feet deep at mean 
•low water in the river. Considerable shoaling has occurred in the 
latter. 

The appropriation of March 2, 1907, is to be applied to maintaining 
the Patchogue River channel. The work of imj^rovement in Great 
South Bay was stopped by injunction December 12, 1903, and again 
November 8, 1906, and the balance in hand from the appropriation 
of 1905 has been reserved for continuing the improvement if prac- 
ticable. 

As the work of improvement can not at present be brought to com- 
pletion because of the injunction which is still in force, it is believed 
to be inaclvisable to ask for an appropriation for dredging in the 
uncompleted channels until such time as the injunction may be 
removed. 

The maximum draft that could be carried June 30, 1907, over the 
shoalest part of the channel from Fire Island Inlet to central basin 
was 8.5 feet and in Patchogue River 6 feet. Mean range of tides, 1 
foot. The head of navigation in Patchogue River is at a fixed bridge 
at Division street, Patchogue. The total length of navigable channel 
from Fire Island Inlet to Patchogue is about 17-| miles and to Belle- 
port 22 miles. 

The commerce consists mainly of coal, lumber, and fish. It 
amounted to 255,200 tons, valued at $3,702,000, in 1898; to 266,800 
tons, valued at $3,808,500, in 1899; to 274,100 tons, valued at 
$3,919,000, in 1900; to 281,300 tons, valued at $4,025,000, in 1901; 
to 257,500 tons, valued at $4,000,000, in 1902; to’ 258,500 tons, yalued 
at $3,995,000, in 1903; to 257,879 tons, valued at $4,037,130, in 1904; 
to 224,526 tons, valued at $3,871,850, in 1905, and to 232,500 tons, 
valued at $4,014,000, in 1906. 

The effect of the improvement has probably been to reduce freight 
rates since the channel has been deepened. 

For details as to improvement see Patchogue River, Reports of the 
Chief of Engineers for 1897, page 1108; for 1901, page 1249, and for 
1903, page 134. A sketch is printed in Report of the Chief of Engi- 
neers for 1903, page 876. 
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July 1, 1906, balance unexpended — ---- $S, 179. 18 

Amount appropriated by river and harbor act approved March 2, 1907-. 2, 090. 00 

10, 179. IS 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 5,826.26 

July 1, 1907, balance unexpended 4, 352. 92 

July 1, 1907, outstanding liabilities 549. 70 

July 1, 1907, balance available 3, 803. 22 

July 1, 1907, amount covered by uncompleted contracts 1, 5o:b 

Amount (estimated) required for completion of existing project 1, 820. 26 

(See Appendix E 11.) 


1%. Hudson River^ New York , — The portion of this river which is 
now under improvement is the stretch beginning at the State dam at ^ 
Troy and extending downstream to Coxsackie, a distance of 28 miles. 
In its natural condition the channel was narrow and crooked, with a 
navigable depth of 4 feet between the State dam and Albany, of 7-J- 
feet between Albany and New Baltimore, of 11 feet between New 
Baltimore and Coxsackie, and of 12 feet or more below Coxsackie. 

The original project for improvement, adopted in 1834, modified 
in 1852 and again in 1866, had for its object the securing of a navi- 
gable channel of sufficient with and 9 feet deep between Troy and 
Alban}?', and 11 feet deep between Albany and New Baltimore. In 
carrying out this work $1,667,938 was expended. 

The existing project, adopted July 18, 1892, and modified March 
3, 1899, provides for a 12-foot channel 150 feet wide from the State 
dam to the foot of Jacob street, Troy ; thence gradually increasing in 
width to 400 feet at the foot of Broadway, Troy ; thence 400 feet wide 
to Coxsackie. This work was estimated to cost $4,343,863. The act 
of 1907 authorized expenditure of $5,000 in removing the bar and 
deepening the channel at the mouth of Schodack Creek."^ 

On June 30, 1907, $3,453,582.02 had been expended on the present 
project. Of this amount $271,000.35 was for maintenance. 

The proportion of the approved project accomplished on June 30, 
1907, is about 73 per cent. The expenditures have resulted in an 
increase in the de|)th of the navigable channel on June 30, 1907, so 
that at mean low water the maximum depth that can be carried over 
the shoalest part of the channel under improvement below the Dela- 
ware and Hudson Company’s bridge at Troy, N. Y., is 11 feet, for a 
width of channel of 140 feet, except through the draw spans of the 
bridges, where the width is contracted by the piers to about 80 feet 
in front of Albany and to 40 feet at Troy^; a depth of 10 feet for a 
width of 80 feet from the Delaware and Hudson Company’s bridge to 
within 900 feet of the State dam; 8.5 feet to the State clam, and 4.5 
feet over the miter sill of the Sloop lock. The range of the tides in 
seasons of moderate rain varies from 2.55 feet at the State dam, 2.89 
feet at Broadway, Troy, 2.84 feet at Albany, to 3.69 feet at Coxsackie, 
being an increase in elevation of high water of about 0.5 foot at 
Albany and at the foot of Broadway, Troy. The head of navigation 
for the tidal portion of the river is at the State dam, 153 miles from 
the Battery in New York City. The total length of navigable chan- 
nel under improvement is 28 miles. 
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For results of previous tidal observations, reference is made to the 
Reports of the Chief of Engineers for 1897, page 998, and 1900, page 
1490. 

The commerce within the limits of the improvement consisted 
principally of lumber, grain, ice, building material, and fuel, and 
amounted to 3,310,628 tons, valued at $66,866,160, in 1905, and to 
3,325,360 tons, valued at $75,664,747.91, in 1906. 

The effect of the improvement has probably been to reduce freight 
rates. 

The available balance will be apjDlied to continuing the improve- 
ment and to maintenance. 


July 1, 1906, balance nnexpenclecl $167, 903. 33 

Amount appropriated by river and harbor act approved March 2, 1907_ 2.50, 000. 00 
Receipts from sales 13. 75 


417, 917. 08 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $96, 546. 20 

. For maintenance of improvement 18, 127. 19 

114, 673. 39 


July 1, 1907, balance unexpended 303, 243. 69 

July 1, 1907, outstanding liabilities 11, 276. 73 


July 1, 1907, balance available 291, 966. 96 


July 1, 1907, amount covered by uncompleted contracts 26, 858. 64 


Amount (estimated) required for completion of existing project 857,056.79 

(See xlppendix E 12.) 

jSaugerties II arbor ^ Neio Yorh , — Saugerties Harbor is the name 
applied to the mouth of Esopus Creek, which empties into the Hudson 
River from the west, about 100 miles above New York City, which 
creek is navigable at high water for a distance of about 6,000 feet 
from deep water in the Hudson River. Above the steamboat land- 
ing, which is a distance of about 4,500 feet from deep water, there is 
little traffic. The original depth over the bar was 3 feet at mean low 
water, which had been increased to 7 feet by dredging done by the 
State of New York in 1885-86. 

The original project, which contemjilated securing a permanent 
channel 7 feet deep at mean low water and 100 feet wide, at an esti- 
mated cost of $52,000, was adopted in 1884, modified in 1887, and 
completed in 1892, with an expenditure of $42,000. To June 30, 
1902, $15,000 had been expended for maintenance. 

The existing project, which contemplates a channel 12 feet deep at 
mean low water and 200 feet wide from the channel of the Hudson 
River to the steamboat landing, at an estimated cost of $44,685, with 
an annual expenditure of $2,500 for maintenance, was adopted June 
13, 1902. 

The river and harbor act of March 3, 1905, authorizes the Chief of 
Engineers, upon application, to permit the extension of the channel 
from the point at which the present project terminates up to a point 
600 feet below the dam in Esopus Creek, provided the plan of im- 
provement is first submitted to and approved by him and that no 
part of the appropriation made by said act shall be expended therefor. 

Up to June 30, 1907, $27,559.39 had been expended on the present 
project; of this amount $19,064.99 was for maintenance. 
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About 19 per cent of the work proposed under the present project 
has been completed and has resulted in the removal of a portion of a 
dangerous reef of rock, a continuation of Barclays Point, to a depth 
of 12 feet at mean low water, and in a channel 12 feet deep at mean 
low water, and 75 feet wide, except at a ledge of rock where the depth 
is only 10 feet and width 50 feet. 

The expenditure for maintenance is mainly due to restoring the 
channel above the reef, whei%, owing to the l3reaking of the dam a 
short distance above the head of navigation in the summer of 1902 
and the consequent release of a large quantity of mud and silt 
retained by it, the channel had been reduced in width and depth so 
as to be practically closed to the navigation of large boats, and the 
relief to navigation along the wharves on the north side of the chan- 
nel, where extensive shoaling had taken place, apj^arently as tho- 
result of the removal of the rock off Barclays Point. ^ 

The available balance is to be applied to continuing the improve- 
ment and to maintenance. 

The maximum draft at mean low water that could be carried June 
30, 1907, is estimated at 10 feet, for a minimum width of 50 feet. 
The mean rise and fall of tides is about 4 feet. The head of naviga- 
tion is at a point about 1,000 feet below the dam. The total length of 
navigable channel is about l-j^ miles. 

The commerce consists mainly of bluestone, coal, building material, 
and general merchandise, and amounted to 67,473 tons in 1901, 6(),500 
tons in 1902, 112,677 tons in 1903; 113,200 tons, valued at $18,- 
832,195, in 1904; 81,600 tons, valued at $1,598,000, in 1905; and to 
83,300 tons, valued at $1,606,200, in 1906. 

The effect of the improvement, according to the best information 
available, is to reduce freight rates during the seaso.n of navigation. 

Details in reference to this work appear in Eeports of the Chief of 
Engineers for 1895, page 910, and 1900, page 1518. A sketch is 
23rinted in Eeport of the Chief of Engineers for 1904, page 1046. 

July 1, 190(3, balance imexpencled 5^4, 567. 08 

Amount appropriated by river aud harbor act approved March 2, 1907_ 20, 000. 00 


24, 567. 08 

June 30, 1907, amount expended during fiscal year: 

For works of improvement ^3, 162. 55 

For maintenance of improvement 963. 92 

4,126.47 


July 1, 1907, balance unexpended 20, 440. 61 

Amount (estimated) required for completion of existing project 15,749.99 

(See Ajipendix E 13.) 

iA Earhors at Eondoiit and Peehshill^ N, T. — {a) Rondoiit Har- 
hor . — This harbor is at the mouth of Eondout Creek, which empties 
into the Hudson Eiver on its west shore, 90 miles above New York 
City. The creek, which is navigable to Eddyville, 3 miles from its 
mouth, vras the most easterly section of the Delaware and Hudson 
Canal until that waterway w’-as abandoned several years ago. The 
original^ depth before the improvement was begun, which wms the 
result of work of private parties, was 7 feet at mean low water. 
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riie original project, which contemplated securing a channel 14 
mean Ioav water and 100 feet wide, at an estimated cost 
01 $172,500, was adopted June 10, 1872, and was completed in 1880 
at a total cost of $90,000. Since then the expenditure has been for 
maintenance. 

Up to June 30, 1907, $131,176.58 had been expended on the project. 
Of this amount $41,176.58 was for maintenance since 1880. 

The result of the above expenditure is a channel 134 feet deep at 
mean lo^v water and not less than 80 feet wide from deep water in 
the Hudson Eiver to the westerly end of the dikes. At the entrance 
the channel is not less than 100 feet wdde and 14 feet deep at mean 
low water. 

The available balance is to be applied to maintenance. 

The maximum draft that could be carried through the channel 
June 30, 1907, was 134 feet at mean low Avater, wdth a least Avidth of 
channel of about 80 feet. The mean rise and fall of tides is 4 feet. 
The head of navigation is at Eddyville. The total length of navi- 
gable channel is 3 miles. 

The effect of the improA^ement has probably been to keep the 
freight rates doAvn during the season of navigatiom 

The commerce, AAdiich is mainly fuel, bluestone, cements, and general 
merchandise, amounted to 1,460.000 tons, valued at $41,065,000, in 
1904; to 1,325,000 tons, valued at $46,112,500, in 1905, and to '998,524 
tons, A^alued at $5,640,900, in 1906. 

Detailed description of this improvement is printed in Deports of 
the Chief of Engineers for 1880, page 494, and for 1895, page 913. 
A sketch of the harbor is printed in Deport of the Chief of Eimineers 
for 1903, page 1884. 


July 1, 1906, balance unexpended 797. 19 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 3, 000. 00 


June 30, 1907, amount expended during fiscal year, for maintenance 
of improA'ement 373, 77 


July 1, 1907, balance unexpended 12,123.42 


(6) Peekskill Earlor. — This harbor is an indentation on the east- 
ern shore of the Hudson Diver, about 46 miles aboA^e NeAv York City, 
and Avas a flat, about 3,500 feet Avide, extending from the shore to 
the deep-water channel of the Hudson Diver, Avith a de^ith of Avater 
over it of about 5 feet at mean Ioav Avater, except near the shore, 
where it Avas about 6 feet deep. 

The original project for improvement, AAdiich proAuded for a 
dredged channel 10 feet deep at mean Ioav water and 100 feet Avide 
from deep venter in the Hudson Diinr north of the Aullage to deep 
Avater south of it, folloAving generally the contour of the shore, at an 
estimated cost of $50,000, Avas adopted June 3, 1896, and Avas com- 
pleted in 1899, at a cost of $19,400. 

Up to June 30, 1907, $25,187.72 had been expended on the project; 
of this amount, $5,787.72 Avas for maintenance. 

There is noAV an available channel 10 feet deep at mean Ioav Avater 
and about 100 feet wide from deep water in the Hudson Diver north 
of the village to the wharves, and thence to deep Avater in the Hudson 
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Eiver south of the village, except in places along the wharf front 
where considerable shoaling has taken place. ^ 

The available funds are to be applied to maintenance. 

The maximum draft that could be carried through the channel 
June 30, 1907, at mean low water is estimated at 8 feet. Mean range 
of tides is about 3 feet. The total length of channel is If miles.^ 

The commerce, which is mainly in general merchandise, building 
material, and fuel, amounted to 81,265 tons, estimated value 
$3,751,985.61, in 1904; to 74,546 tons, valued at $1,134,748, in 1905; 
and to 88,550 tons, valued at $659,864, in 1906. 

The effect of the improvement during the season of navigation is 
to lower freight rates. 

Detailed description of this improvement is printed in Eeport of 
the Chief of Engineers for 1895, page 999, and for 1897, page 1016. 

A sketch of the harbor is printed in Eeport of the Chief of Engi^ 
neers for 1903, page 885. 


July 1, 1906, balance unexpended • $2, 407. 57 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 3, 000. 00 


5, 407. 57 

June 30, 1907, amount expended durini>: fiscal year, for maintenance 


of improvement 2, 095. 29 

July 1, 1907, balance unexpended 3, 312. 28 

CONSOLIDATED. 

July 1, 1906, balance unexpended 81 -,204.76 

Amount appropriated by river and harbor act appro^^ed iMarch 2, 

1907 6, 000. 00 


18, 204. 76 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 2, 769. 06 

July 1, 1907, balance unexpended 15, 435. 70 

(See Appendix E 14.) 


15, Wcq?pinger Creeh^ New York , — Wappinger Creek is a small 
stream, which empties into the Hudson Eiver from the east about 
one-half mile below the village of New Hamburg, N. Y. ; it is naviga- 
ble from its mouth for a distance of about 2 miles to the works of the 
Dutchess Company, which are located just below the falls and at the 
head of navigation. The entrance to the creek is through a draw- 
bridge over which passes the New York Central and Hudson Eiver 
Eailroad, with one opening of 26 feet clearance and about 4 feet clear 
head room at mean low ivater under fixed spans. The original depth 
in the channel did not exceed 6 feet, and the width varied from 25 to 
75 feet. 

The original project for improvement, which contemplated a chan- 
nel 8 feet deep at mean low water and 80 feet wide, at an estimated 
cost of $13,000, was adopted September 19, 1890, and was completed 
April 30, 1892. 

Up^ to June 30, 1907, $17,500 had been expended on the project; 
of this amount, $4,500 was for maintenance. 

The result of the expenditure has been to dredge a channel 8 feet 
deep at mean low water and 80 feet wide; but this channel has 
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shoaled to such an extent that the width has been reduced in places 
to about 30 feet and the depth to 7 feet or less. 

The available balance is to be applied to maintenance. 

The greatest draft that can be carried June 30, 1907, at mean low 
water, from deep water in the Hudson Eiver to the head of naviga- 
tion, is estimated at 7 feet with a minimum width of channel of 30 
feet. The mean rise and fall of tides at the mouth of the creek is 
about 3.3 feet. The total length of navigable channel is about 2 miles. 

The commerce, consisting principally of cotton goods, clothing, 
building material, fuel, etc., amounted to 56,927 tons, valued at 
$7,955,975, in 1904; to 49,562 tons, valued at $4,872,903, in 1905; and 
to 46,194 tons, valued at $572,399, in 1906. 

The traffic in the creek is mainly for the benefit of the print works 
^at the head of navigation. Its effect is to reduce the freight rates. 

Details in reference to this work appear in the Eeport of the Chief 
of Engineers for 1893, page 1024. A sketch is iminted in the Eeport 
of the Chief of Engineers for 1904, page 1051. 

July 1, 190(), balance unexpended $129. 83 

Amount appropriated by river and harbor act approved March 2, 1907_ 3, 000. 00 


3, 129. 83 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 129. 83 

July 1, 1907, balance unexpended 3, 000. 00 

(See Apiiendix E 15.) 


16. T arrytown Harl}07\ Neio TotIc . — This harbor is located on the 
east shore of Hudson Eiver, about 28 miles above New York City, 
where the river is several miles wide. The channel is bordered on 
both sides by extensive flats, that on the east side measuring about 
three-eighths of a mile from the main wharf to the 12-foot depth in 
the river. The general depth in the harbor is about 4-| feet at mean 
low water. Two channels, with a depth of about 6 feet, lead up to 
the main wharf. 

The plan for improvement adopted by the river and harbor act of 
March 3, 1905, jirovides for dredging a channel along the wharf front 
of the harbor and connecting it north and south with deep water in 
Hudson Eiver, the said channel to have a depth of 12 feet, with a 
Avidth of 150 feet along the wharf front and a width of 100 feet in 
the northerly and southerly connections with the Hudson Eiver. The 
estimated cost of this work is $26,000, increased in 1907 to $35,491.68, 
and $1,000 or $2,000 biennially for maintenance. 

Up to June 30, 1907, $10,000 had been expended on this project, 
all in improvement. About 30 per cent of the work proposed under 
the project has been completed, resulting in a channel about 60 feet 
Avide and 12 feet deep, at mean Ioav water, from deep water in the 
Hudson Eiver south of Tarrytown to Avithin about 300 feet of the 
northerly (Husted’s) dock in Tarrytown. 

The available funds are to be applied to continuing the improve- 
ment. The original estimate for this work, as given in the Annual 
Eeport of the Chief of Engineers for 1900, page 1524, is for 152,222 
cubic yards of material. This estimate has -been so far checkecl as 
to determine that it was based upon actual prism contents of volume 
to be dredged to 12 feet. But in contracting for like work it has been 
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the practice to obtain proposals based upon measurement in scows, 
which has been found to exceed prism measurement by approximately 
20 per cent, and also upon allowing material to be removed 1 foot 
below the prescribed depth. 

In order, therefore, to complete the channel as adopted by the 
river and harbor act of March 3, 1905, it will be necessary to make an 
allowance of 30,444 cubic yards for scow measurement, and 23,486 
cubic yards for dredging 1 feot below the projected depth of 12 feet 
at mean low water, or a total of 53,930 cubic yards, which, at 16 cents 
per cubic yard and 10 per cent for engineering, contingencies, etc., 
amounts to $9,491.68, and the original estimate of $26,000 (Annual 
Eeport of the Chief of Engineers for 1900, page 1524) is increased 
by this amount. 

The allowance of 1 foot for overdepth in dredging has heretofore^ 
been made because it is impracticable for dredges to restrict excava- 
tion to the exact depths required. To insure the exact de]:)th they 
Avould of necessity excavate to an increased depth, and if the addi- 
tional material thereby removed were not paid for, the unit price 
would be proportionately higher. 

The maximum draft that could be carried June 30, 1907, at mean 
low water, from deep water in the Hudson Elver south of Tarry- 
towui to within about 300 feet of Husted’s dock in Tarrytown is esti- 
mated at 12 feet, and from deep water in the Hudson Elver north 
of Tarrytown to the same wharf at 6 feet. Mean range of tides is 
about ^ feet. The total length of projected channel is about IJ 
miles, about three-eighths of a mile of which has a depth of about 12 
feet at mean low water and width of 60 feet; the remainder of the 
channel has not yet been improved. 

The improvement has not advanced far enough to affect freight 
rates. 

The commerce, mainly in general merchandise, coal, and building 
materials, amounted to 71,201 tons, valued at $1,830,092 in 1905, and to 
79,714 tons, valued at $384,979 in 1906. 

Detailed description of this harbor is printed in Eeports of the 
Chief of Engineers for 1889, page 800, and 1900, page 1520. 


July 1, 1906, balance unexpended $4, 200. 61 

Amount appropriated by river and barbor act approved March 2, 1907. 16, 000. 00 

20, 200. 61 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement : 4,200.61 

July 1, 1907, balance unexpended 16, 000. 00 

July 1, 1907, outstanding liabilities 90. 00 

July 1, 1907, balance available— 15, 910. 00 

Amount (estimated) required for completion of existing project 9,491. 68 

(See Appendix E 16.) 


17. Coney Island channel.^ New Yorh HarhoT . — This channel lies 
immediately south of Coney Island at the southwestern extremity of 
Long Island, New York, and is one of five channels which cross the 
bar that separates New York lower bay from the ocean.. A channel 
500 to 560 feet wide and 14 feet deep at mean low water was dredged 
in 1900, and in 1905 this channel was redredged to a width of 400 
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feet. When surveyed in 1906, the least depth on the western of two 
bars in the channel was about 12^^ mean low water and about 

16 feet on the eastern bar. 

The |)rosent project for improvement, adopted by the river and 
harbor act of March 2, 1907, provides for dreclging a channel 20 feet 
deep at mean low water and 600 feet wdde, with side slopes of 1 on 
3 from deej) wuiter in the lower bay to deep W'ater in the Atlantic 
Ocean at an estimated cost of $168,3p0, and $20,000 annually for 
maintenance. 

Up to June 30, 1907, $15.05 had been expended on this project for 
office expenses. The w^ork of improvement had not been commenced 
at the close of the fiscal year. 

The available funds are to be applied to completing the improve- 
ment and to maintenance. 

• The maximum draft that could be carried over the shoalest part of 
the channel June 30, 1907, at mean low wuater is estimated at 12^ 
feet. The mean range of tides is about 4.6 feet. The total length of 
projected channel is about 1-| miles. 

The commercial interests using this channel are those of the city 
of New York and other cities whose commerce passes Sandy Hook. 
It is impracticable to state what proportion of this commerce uses 
Coney Island channel. 

A report upon the examination and survey of Coney Island channel 
and map of the locality are printed in House Document No. 442, Fifty- 
ninth Congress, second session. 

Amount appropriated by river and harbor act approved March 2, 

190T 800. 00 

June 30, 1907, amount expended during fiscal year, for works of 

improvement lo. 05 

July 1, 1907, balance unexpended 188, 284. 95 

(See Appendix E 17.) 

18. Removing sunken vessels or craft ohstructing or endangering 
navigation . — {a) Wrech of unknown sloop in Great South Bay.^ Long 
Island.^ New York . — This wu’eck was sunk in Great South Bay about 
1 mile in a south- southeasterly direction from Sampawams Point. It 
ivas reported to the Department June 29, 1906, and an allotment of 
$375 for its removal was made July 2, 1906. Its removal was com- 
pleted October 15, 1906, at a total cost of $375. 

(&) Wreck of schooner Eaglet in Hudson River ^ New York., 
N. Y . — This wmeck was sunk about midstream in Hudson Eiver about 
opposite Sixty-fifth street, Manhattan, New York City. It was 
reported to the Department July 26, 1906, and an allotment of $1,000 
for its removal wms made July 30, 1906. Its removal was completed 
August 12, 1906, at a total cost of $856.37. 

(c) Pieces of loreckage of tuglooat Sharp and l)arge Coggeshall 
in Hudson River.^ Ne-w York . — This wreckage wuis found in the 
channel near Abbey Cut July 23, 1906, and was immediately removed 
at a total cost of $i25. The removal was reported to the Department 
Juty 28, 1906, and an allotment of $125 to defray the expenses thereof 
was made July 31, 1906. 

{d) Wreck of unknown pile driver in East River New York.^ 
N. Y , — This wreck was sunk in East River, off the Battery, and was 
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reported August 1, 1905, as abandoned. Immediate steps were taken 
to cause its iTunoval, but when the wrecking company, which proposed 
to do the work for $350, undertook to remove it, no trace of the 
obstruction could be found. The wreck was reported to the Depart- 
ment July 19, 1906, and $100 w^as allotted August 4, 1906, to defray 
the actual and necessary expenses incidental to its removal. 

(e) Wredk of canal boat Thomas Tryon in Hemq)stead Ilarlor^ 
Long Island^ York. — This wreck was sunk on May 24, 1906, 

at the mouth of Glencove^ Creek, Hempstead Harbor. It was 
reported to the Department November 1, 1906, and an allotment of 
$200 for its removal was made November 6, 1906. A further allot- 
ment of $200 for completing the removal was made December 13, 
1906. The work was completed December 24, 1906, at a total cost of 
$400. 

(/) 'Wreck of canal hoat Malvim St. Clair in East River ^ Neio^ 
York. — This derelict was picked up in East River off Seventy-second 
street, Manhattan, New York, November 1, 1906. It v’as removed 
by the Baxter Wrecking Company November 3, 1906, and deposited 
on that company’s property in Weehawken, N. J., at a total cost of 
$190. Report was submitted to the Department November 12, 1906, 
and an allotment for this amount to pay the cost of removal was made 
November 14, 1906. 

{g) Wrechd of steamer Governor in Eockcmay Tnlet^ Long Island^ 
New York. — This wreck was sunk in Rockawa}^ Inlet about seven 
j^ears ago during a storm, and was, until reported as endangering 
navigation, buried in the sand bars which form at the entrance to 
Jamaica Bay. It was reported to the Department November 20, 1906, 
and an allotment of $5,000 for its removal was made November 27, 
1906. Its removal was completed February 23, 1907, at a total cost 
of $1,625. 

(h) Wreck of 'barge Charles G. Hill in Hudson Rivei% Neio 
York. — This wreck was sunk in Hudson River, opposite Marlboro, 
N. Y. It was removed December 14, 1906, at a total cost of $121.40. 
Report was submitted to the Department December 17, 1906, and an 
allotment of this amount to pay the cost of removal was made Decem- 
ber 21, 1906. Subsequently bids were opened for the sale of wreckage 
recovered from the barge, and the proceeds of the sale, amounting to 
$15, were forwarded to the United States Treasury January 17, 1907. 
The net cost of removal amounted, therefore, to $106.40. 

(^') Wreck of' tugboat Sea Wcdl in Harlem River^ New York . — 
This wweek was sunk in Harlem River near the foot of One hundred 
and twenty-ninth street, Manhattan, New York, outside of the har- 
bor lines, in from 8 to 12 feet of water at low water. It was reported 
to the Department January 9, 1907, and an allotment of $160 for its 
removal was made January 11, 1907. Removal was completed Janu- 
ary 14, 1907, at a total cost of $63.70. 

( j) Wreck of ferryboat Paterson in Hudson River^ New York . — 
This wreck was sunk in Hudson River December 29, 1906, about 
opposite and 1,000 feet distant from pier 47, Manhattan, New York, 
N. Y. Report was submitted to the Department January 18, 1907, 
and an allotment of $200 for the purpose of making an examination 
of the sunken boat was made January 22, 1907. Further allotments 
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were made February 1, 1907, of $2,500, and April 3, 1907, of $500, for 
removing the obstruction. 

The ferryboat was not abandoned by the owners, the Erie Rail- 
road Company, until January 25, 1907, and for this reason proposals 
for removing the v>u*eck were not invited until January 26, 1907, bids 
to be opened January 30, 1907. 

The contract was datecl January 31, 1907, and required the removal 
to be completed within thirty days. J]Jie contractor was delayed by 
ice, and the time limit w^as, upon the request of the contractor, waived 
for this reason. 

The work of the contractor was examined March 4, 9, 19, and 30, 
but the required depth over the Avreck of 43 feet below mean low 
Avater had not been obtained. A further examination of the Avreck 
is yet to be made. 

• A total of $1,371.40 had been expended on this Avork to June 30, 
1907. 

(k) Wreck of carnal hoat Mamie Doherty in Hudson River ^ New 
York. — This boat grounded on the channel bank of Hudson River, 
off the mouth of Poesteii Kill, Troy, N. Y., November 20, 1906, and 
subsequently broke in tAvo. It Avas reported to the Department 
April 20, 1907, and an allotment of $1,100 for its removal Avas made 
April 24, 1907. The loAvest bid receiA^ed in resp>onse to Avritten 
notice, dated April 9, 1907, Avas for $950, AAdiich Avas accepted. 
Because of freshets the Avreck had not been removed at the close of 
the fiscal 3 ^ear. 

(Z) Wreck of lighter Hero in Newtown Greek.^ New York. — The 
Eero sank in aboi'it 18 feet of Avater, mean low Avater, at the junc- 
tion of NeAvtoAAUi Creek and English Kills, seriously obstructing navi- 
s*ation in that vicinity. It Avas reported to the Department on J line 
24, 1907, and an allotment of $235 for its removal was made June 
26, 1907 ' 

Proposals for its removal Avere invited verbally, and the lowest 
bid received Avas for $200. Award Avas made on^June 24, 1907, and 
the Avreck Avas reported removed on June 28, 1907, but an inspection 
to verify this report had not been completed at the close of the fiscal 
year. 

{771) Wreck of canal hoat m entraiice to Pugleys Greek.^ north of 
Classoiis Point, East River, Neno This wreck Avas reported 

June 10, 1907, by parties desiring to depA^er a large quantity of 
material destined 'for a point in the creek above the obstruction. 

Proposals for its removal were invited by Avritten notice dated 
June 21, 1907, bids to be opened June 26, 1907, all wreckage to 
become the property of the successful bidder. AAvard was made to 
the loAvest bidder, aaIio proposed to do the Avork for $594. 

As it Avas important to remove the obstruction without unnecessary 
delay, an allotment of $650 to pay the cost of removal and expenses 
incidental thereto Avas requested telegraph June 26, 1907, and an 
allotment of this amount Avas made the same day. 

Work on the wreck Avas commenced June 28, 1907, but had not 
been completed at the close of the fiscal 3 ^ear. 

(See Appendix E 18.) 


148 EEPOET OF THE CHIEF OF ENGINEEES, IT. S. AEMY. 


EXAMINATIONS AND SURVEYS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH S, 1905. 

Eeports on preliminary examinations required by the riveiy and 
harbor act approved March 3, 1905, of the following localities within 
this district were duly submitted by the district officer. They were 
reviewed by the Board of Engineers for River and I-Iarbors, pursuant 
to law, and were transmitted to Congress and printed in documents 
as indicated. 

1, Prelhninary examination of Long roch^ Echo Bay^ New York , — 
Report dated June 27, 1906, is printed in House Document No. 182, 
Fifty-ninth Congress, second session. A plan for improvement at 
an estimated cost of $18,000 is presented. 

2. Preliminary examination and sitrvey of Hiulson River ^ Neio 
York^ tvith a view to extending the existing ijropct from Troy to^ 
'W aterford. — Reports dated March 29 and December 28, 1906, re- 
spectivety, are printed in Flouse Document No. 539, Fifty-ninth Con- 
gress, second session. Alternative plans are presented for improve- 
ment estimated to cost $934,900 and $1,124,100. 

EXAMINATION AND SURVEY OF CONEY' ISLAND CHANNEL AND ROCKAWAY’ 

INLET, NEW YORK, 3tADE IN COMPLIANCE WITH ACT OF CONGRESS 

APPROVED JUNE 28, 1906. 

Report dated December 31, 1906, on preliminary examination and 
survey of Coney Island channel, New York, with a view to esti- 
mating the cost of securing a channel 20 feet deep and 600 feet 
wide at low tide, extending from deep water southwest of Nortons 
Point eastwardly to deep water off Rockaway Inlet and across the 
bar lying west of Rockaway Inlet to deep water in Jamaica Bay, was 
submitted by the district officer and was reviewed by the Board of 
Engineers for River and Flarbors, pursuant to law. It was trans- 
mitted to Congress and printed in House Document No. 442, Fifty- 
ninth Congress, second session. Various plans for improvement are 
presented, but only that for Coney Island channel, at an estimated 
cost of $168,300, and $20,000 annually for maintenance, is deemed 
worthy of being undertaken by the United States. 

IMPROVEMENT OF NEW YORK HARBOR AND OF BAY RIDGE AND 

RED HOOK CHANNELS, NEAV YORK; ENLARGEMENT OF GOVERN- 
ORS ISLAND, NEW YORK. 

This district was in the charge of Lieut. Col. W. L. Marshall, Corps 
of Engineers. Division engineer. Col. Amos Stickney, Corps of 
Engineers, to June 4, 1907, and Col. D. W. Lockwood, Corps of 
Engineers, since June 4, 1907. 

1. New York Harhor^ Neve> York. — Before the improY^ement of the 
main entrance into Neiv York Harbor was undertaken by the United 
States the least depth in mid-channel on the outer bar was 23.7 feet 
at mean low ivater and about the same across three other shoals 
between the bar and deep water in the harbor. A large proportion 
of the commerce of the port, carried in vessels of greater draft, could 
cross these shoals only at or near high water. 

The project for the improvement of Gedney channel Yvas approved 
by the Secretary of War December, 1884, and extended to cover the 
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whole of the main entrance to the harbor December, 1886. It pro- 
vided for dredging a channel 1,000 feet wide and 30 feet deep at 
mean low water from deep water below the Narrows, through Main 
Ship and Gedney channels, to deep water outside the bar. The 
estimated cost was $1,490,000 for dredging 4,300,000 cubic yards. 
The actual amount dredged to October, 1891, when the work was 
approximately completed, was 4,875,079 cubic yards. 

The existing project for maintenance of channels was approved 
November 15, 1892. The cost of this work varies in different years ; 
it is estimated as averaging about $50,000 annually. 

Under these projects the amount expended up to June 30, 1907, is 
$2,051,620.32, of which $533,595.80 has been applied to^ maintenance 
of channels in the fifteen years since 1892, when the original project 
• was completed. 

As a result of these expenditures, channels to the sea have been 
obtained with a depth of 30 feet at mean low water and width of 
1,000 feet or over, and have been maintained for the full depth with, 
as nearly as possible, the full width. 

During the fiscal year ending June 30, 1907, the U. S. dredge 
Gedney excavated 93,643 cubic yards of mud and sand from Main 
Ship channel, deepening the mud shoals Avhich form along the 
channel edges. In the Main Ship channel the tides run directly 
across the channel, which is over 5 miles long, and the resultant 
deposit of silt along the edges accumulates faster than the dredge 
Gedney can take it out. A full depth of 30 feet is maintainecl in the 
middle of this channel for width of 500 feet to 800 feet. Bayside and 
Gedney channels, which are farther seaward and more nearly true to 
the tide currents, retain practically their full depth and width. ^ 

The length of thaT* part of New York Harbor included in the 
limits of the project for improvement (from Atlantic Ocean to the 
Battery, New York City) is 22| miles by way of Sandy Hook, and 
(June 30, 1907) the channel has a depth of 30 feet or over throughout 
its entire length. For a length of about 8 miles this depth was made 
and is maintained under the project. The mean rise of tide is 44 feet. 

Future appropriations will be applied to the maintenance of these 
channels. 

By the terms of the river and harbor act of 1899 a project was 
adoptecl for making an entrance to New York Harbor by wuay of 
Ambrose channel (formerly known as East channel), to be 2,000 feet 
wide and 40 feet deep at mean low water. It involves excavation of 
about 42,500,000 cubic yards of material for a length of 7 miles^ of 
channel. The work was authorized to be done under a continuing 
contract at a cost not exceeding $4,000,000. Under act of March 3, 
1903, two United States dredges were built to supplement the contract 
work, which w^as far behind the required rates. In October, 1906, the 
contractor abandoned the work, and the river and harbor act of 1907 
authorized the building of twm more United States dredges and 
changed the authorized limit for completion to $5,148,510. The 
sum of $1,635,000 is yet to be appropriated under the contract 
authorizations. 

The original available depth through this channel was 16 feet at 
mean low water, the shoalest part being the outer bar. The channel 
was used only by towboats, scows, and other light-draft vessels. 
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To July 1, 1907, $2,684,829.96 had been expended under this project 
in building two dredges and in excavating 26,308,914 cubic yards 
from the channel. The outer part of the channel for 11,000 feet 
length has been made 40 feet deep, with widths from 1,800 to 600 feet, 
and a cut of 35 feet depth has been made 400 to 1,000 feet wide 
through the rest of Ambrose channel. About 55 per cent of the 
project is completed. 

Details of dredge construction will be found in Appendix TI 9. 

During the fiscal year ending June 30, 1907, 613,071 cubic yards of 
sand was removed under the continuing contract up to October 8, . 
when the contractor’s plant was withdrawn and the work abandoned. 
The contract was annulled December 3, 1906. The tvro Government 
dredges removed during the year 3,731,962 cubic yards of smid and 
mud, deepening to 35 feet the*^ northeast half of the channel from the r- 
first bend to the inner end, a distance of about 15,000 feet, with widths 
of 400 to 800 feet. 

The maximum draft wdiich could be carried up this channel June 
30, 1907, is 35 feet; the width in two places is j^et too little for easy 
navigation and the channel has not been opened. 

Future appropriations will be applied first to widening the 35-foot 
channel to a navigable width of about 1,000 feet, and subsequently to 
widening and deepening the channel to the projected dimensions. 

By the river and harbor act of 1905 the removal of a rock in Xortli 
Kiver near pier 1 was authorized, and funds were provided by with- 
di'awal of $20,000 from the Ambrose channel appropriation, in addi- 
tion to the $25,000 similarly diverted by joint resolution of Congress 
approved July 1, 1902. A contract has been entered into for entire 
removal of the rock to 40 feet depth ; about two-thirds of tlie area has 
been drilled and partly blasted, but no rock has yet been removed. 
Work has been much delayed by tows running into the contractor’s 
plant. 

The foreign exports and imiDorts for the port of New York during 
the fiscal year ending June 30, 1906, amounted approximately to 
11,782,000 tons, valued at $1,460,812,356, being an increase over the 
valuation of 1886, before improvement wnis begun, of $620,535,664. 
The entire cost of the improvement of New York Harbor up to date 
is less than 1 per cent of the increase in the value of foreign commerce 
alone for this port since the improvement began and less than one- 
third of 1 per cent of the present annual value of foreign commerce. 

No statistics are kept of local and coastwuse domestic commerce. 

It is impossible to estimate the effect of the improvement upon 
freight rates. During 1906, 133 different ships drawing 27 feet or 
more made 666 trips outw^ard and 132 trips imvard. Prior to the 
improvement none of these ships could have crossed the bar and 
entered or left the harbor except at full high tide or after lightering. 

The appropriation asked for Ambrose channel will be applied to 
the continuation of the project for a 40-foot channel, which has not 
yet been completed. 

Further details of the harbor and improvements are printed in the 
Annual Eeport of the Chief of Engineers for 1897, page 1031. 

A general description of the harbor, of the different channels, of 
the main entrance, and of the projects for improvement is printed in 
the Annual Eeport of the Chief of Engineers for 1901, pages 1285- 
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1287. A map of the harbor is printed in the Annual Eeport for 1903, 
page 914. 

GENERAL IJklPllOVEMENT. 


July 1, 1906, balance unexpended $52,207.28 

Amount appropriated by river and harbor act approved March 2, 19071 125’, OOo! 00 

T OA ^AA^ 177,207.23 

June oO, 190 i, amount expended during fiscal* year, for maintenance 
of improvement 24, 303. 03 

July 1 , 1907, balance unexpended 152,904.20 

July 1 , 1907, outstanding liabilities 9,’ OSo! 11 

July 1 , 1907, balance available 142,965.09 

AMBROSE CHANNEL. 

July 1, 1906, balance unexpended $640, 686 . 50 

Amount appropriated by sundry civil act approved March 4 , 1907_ 470,’ 000.* 00 

Received from sale of property and maps 20. 00 

. or 1,110,706.50 

June oO, 1907, amount expended during fiscal year: 

For works of improvement ' a$325, 041. 01 

Transfer settlements, certificates Nos. 33843 and 

44686 141. 50 

325, 182. 51 

July 1, 1907, balance unexpended &785, 523. 99 

July 1 , 1907, outstanding liabilities ’ 3 o’ 085.' 03 

July 1, 1907, balance available 755,438.96 

Amount (estimated) required for completion of existing project__ 1,635,000.00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

. unexpended July 1, 1907 ^765, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

OBSTRUCTION IN NORTH RIVER. 

July 1, 1906, balance unexpended ! 131. 13 

July 1 , 1907, balance unexpended 44 ’ 131 ] 13 

July 1, 1907, amount covered by uncompleted contract 40,’ 000. 00 

(See Appendix F 1.) 


Channel in Govxmus Bay-Bay Ridge and Red Booh channels^ 
New York Harhov , — These channels lie along the east shore of the 
upper bay, New York Harbor, and with Buttermilk channel form an 
easterly channel between the Narrows and East River, separated 
from the main channel by a broad shoal off Gowaniis Bay and by 
Governors Island. 

Bay Ridge and Red Hook channels had a natural low-water depth 
of 7 to 12 feet, and were available only for a limited harbor commerce. 


Includes $929.11 expended by Maj. J. C. Sanford, Corps of Engineers, in 
connection with construction of dredges. 

^ Includes $1,570.89 drawn by Maj. J. C. Sanford, Corps of Engineers, in con- 
nection with construction of dredges. 

^ Of this amount $486,490 is under contract authorization of 1899 and $278,510 
under that of 1907. 
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The original project, adopted in 1881, provided for making these 
channels 18 feet deep and 200 feet wide, subsequently modified to 
make the depth 26 feet and width of 800 feet in Bay Eidge channel 
and 400 feet in Eed Hook channel. This was completed in 1899 at a 
cost of about $1,090,000. 

The existing project was adopted by the river and harbor act of 
1899, which provided for making Bay Eidge and Eed Hook channels 
40 feet deep at mean low waM' and 1,200 feet wide. The work was 
authorized to be done under a continuing contract at a cost not ex- 
ceeding $2,500,000, of which $801,000 remains to be appropriated. 
Such a contract was entered into in 1899 for excavating about 22,- 
000,000 cubic yards of material and completing the project. Work 
was begun in 1900 and prosecuted until November, 1906, generally at 
rates of progress less than required by the original contract. Novem- 
ber 24, 1906, the last of the dredges wnxs withdrawn from the work ; 
the plant had been sold by the contractors and the new owners re- 
fused to continue dredging. The contractors failed to resume work 
when called upon, and tlie contract was annulled February 20, 1907. 

Under this project, up to June 30, 1907, $1,242,303.43 has been ex- 
pended. About 80 per cent of the entire area to be dredged has been 
excavated to depths betw^een 28 and 40 feet; 12,286,204 cubic yards 
has been removed, being about 55 per cent of the aniount contracted 
for. In its present condition Bay Eidge channel is available for 
and is used by vessels of 30 feet clraft up as far as Fortieth street; 
except for a few shoals, it has 35 feet depth up to that limit with 
about 800 feet width; aliove Fortieth street to Eed Hook channel it 
has 30 feet depth and 700 feet width; toward Gowanus Creek the 
available depth is 26 feet. Eed Hook channel has an available depth 
of 26 feet for about 800 feet width and 30 feet for about 300 feet 
width. 

The total length of channel covered by the improvement is 4-| 
miles ; the mean rise of tide is 41 feet. 

During the year ending June 30, 1907, up to November 24, 1,204,001 
cubic yards was excavated and removed from the channels, widening 
Bay Eidge channel along its w^est edge near the loxver end and on its 
east side toward Gowanus Creek, and further widening Eed Hook 
channel. 

The manner of doing the work was modified by the river and 
harbor act of 1907, permitting making a channel 35 feet deep prior 
to completing the projected 40- foot depth. Under this modification 
proposals have been invited for so much work as the available funds 
will pay for. 

Future appropriations will be applied first to completing the chan- 
nel of 35 feet depth, and thereafter to increasing the depth to 40 feet. 

The commerce of this part of New York Harbor consists of coffee, 
cotton, sugar, coal, and miscellaneous freights, amounting in the 
calendar year 1905 to about 2,100,000 tons, valued at $90,000,000. 

Further details concerning these channels are contained in the 
Annual Eeport of the Chief of Engineers for 1899, page 1266. 

House Document No. 337, Fifty-fourth Congress, second session, 
contains a report upon a survey of these channels, with map showing 
locations and depths as existing in 1897. (See Annual EeiDort of 
the Chief of Engineers for 1897, p. 1177.) 
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July 1, 1906, balance iinexpencleci $417, 679. 80 

Amount appropriated by sundry civil act approved March 4, 1907 — 200, 000. 00 
Received from sale of condemned property and maps 23. 00 


617,702.80 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 100, 983. 23 


July 1, 1907, balance unexpended 456, 719. 57 


Amount (estimated) required for completion of existing project — 2,051,000.00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 200,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix F 2.) 


8. Enlargement of Gorernovs Island^ New Yorh Harbor . — The 
project for this entire Avork, adopted under the terms of the sundry 
cunl act of 1901, Avhich made appropriations for beginning opei'a- 
tions, included an addition of about 82 acres to the area of the island 
by inclosing AAuth a bulkhead ]iart of the shoal southwest of the 
island and filling the inclosure, the building of a AAdiarf on the north 
shore and dredging to a depth of 26 feet in front of the AA^hpf, and 
the erection of buildings. The AAmrk of enlargement, including con- 
struction of a wharf and dredging, all estimated to cost $ 1 , 1905^^^5 
was assigned to the Engineer"^ Department. By a modification of 
the project adopted in April, 1902, the enlargement Avas to be ex- 
tended southAA^est oA^er the shoal to reclaim an additional area of 
about 19 acres, making the total area of the enlargement about 101 
acres. 

Work was begun in August, 1901, and up to June 30, 1907, 
$523,887.50 has been expended. 

During the fiscal year 65,399 cubic yards of sand, etc., was de- 
livered in the inclosure, of AAFich 43,654 cubic yards Avas placed above 
mean Ioav Avater in the embankment, Avhen Avork of building up the 
bank Avas suspended by the contractors and has not been resumed; 
1,982 linear feet of masonry sea Avail has been built upon the riprap 
foundation; 6,019 tons of riprap has been added to strengthen the 
foundation. 

The entire wmrk done to June 30, 1907, consists in building a pile 
Avharf, Avith a T head, 370 feet long, dredging the approaches 26 feet 
deep, laying intercepting sewers, building 6,795 linear feet of riprap 
bidkhea*d to inclose the area of enlargenient, and upon the bulkhead 
building 6,775 linear feet of masonry sea Avail, and in building an 
embankment to cover 37 acres above Ioav Avater, 24 acres of Avhich is 
above mean high Avater. 

The sea walf is completed except a gap of 350 feet clear Avidth, left 
to permit bringing in material for the embankment. 

The available funds Avill be applied to continuing embankment 
construction. 

Future appropriations will be applied to continuing and completing 
the project. 
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July 1, 1906, balance unexpended $400, 761. 50 

Amount appropriated by sundry civil act approved March 4, 1907 100,000. 00 

500, 761. 50 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement ^^4, 649. 00 

426, 112. 50 
94. 00 

July 1, 1907, balance available 426, OlS. 50 

Amount (estimated) required for completion of existing project 75, 000. 00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to tlie l)a lance 

unexpended July 1, 1907 75, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix F 3.) 

4 . Removing sunken vessels or craft ohstructing or endcingering 
navigation. — Schooner Hattie Douglass. — This small and old iishing 
boat^sank in the lower bay, New York Harbor, on or about March 
12, 1907. She was removed and deposited on the beach, above high 
water, at Stapleton, Staten Island, at a cost of $390. 

(See Appendix F 4.) 

IMPROVEMENT OP RIVERS AND HARBORS IN NORTHEASTERN 

NEW JERSEY. 

This district Avas in the charge of Col. W. R. Livermore, Corps of 
Engineers, to October 26, 1906, and of Col. D. W. Lockwood, Corps 
of Engineers, since that date. Division engineer, Col. Amos Stick- 
ney. Corps of Engineers, to June 4, 1907. 

1. Passaic Rivei\ Neto Jersey. — This river is a stream of consider- 
able size, rising among the highlands in the northern part of NeAV 
Jersey and flowing in a generally easterly and southerly course into 
Newark Bay. It is navigable from its mouth to Passaic, a distance 
of about 16 miles, where navigation is cut off by the Dundee Water 
PoAver and Land Company’s dam. In its natural condition the 
navigable depth to NeAvark Avas about 7 feet at mean low w- ater ; from 
NeAvark to Passaic it was about 3 feet. 

The first project for improvement, adopted by the riATr and harbor 
act of June 10, 1872, Avas for proAuding a channel from NeAvark to 
Passaic from 6 to 7| feet deep and from 50 to 200 feet Avide, the first 
cost being estimated at $123,924. This was subsequently increased to 
$193,822. 

The second project was for improving the river below NeAvaidv and 
was authorized by the river and harbor act‘ of June 14, 1880, at an 
estimated cost of $353,875. It proposed a channel 200 feet Avide and 
10 feet deep at mean Ioav Abater up to Center Street Bridge, NeAvark. 

The two projects AATre consolidated by the river and harbor act of 
July 13, 1892, the estimated cost of the improATinent being $547,697. 

The amount expended under this consolidated project up to the 
close of the fiscal year ending June 30, 1907, Avas $483,297.14, of AAdiich 
$389,610 Avas used in carrying out the projects and $93,687.14 for 
maintenance. The sum 01 $27.10 was received from the sale of 
blueprints. 


July 1 , 1907, balance unexpended — 
July 1, 1907, outstanding liabilities. 
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Existing projects: That adopted by act of June 13, 1902, in accord- 
ance with the report submitted in House Document No. 401, Fifty- 
sixth Congress, first session, provides for making a channel from 
Staten Island Sound through Newark Bay and the said river to the 
Montclair and Greenwood Lake Eailroad bridge 12 feet deep to the 
Nairn Linoleum Works, and 10 feet deep from that point to the said 
railroad bridge, a total distance of about 10.7 miles. 

The estimated cost was originally $296,000, but was subsequently 
increased, additional funds having been appropriated by the river 
and harbor act of March 3, 1905, and may now be stated at $323,274.60. 
Work under this project was authorized to be done under continuing 
contracts, the total amount of the contract authorization being now 
appropriated. The yearly cost of maintenance is estimated at $10,000. 

.The amount expended on this project up to the close of the fiscal year 
ending June 30, 1907, was $195,544.32. 

The project of 1902 for the lower part of the river includes the old 
project below Newark, but leaves in force the part above Newark 
which is included between the Montclair and Greenwood Lake Rail- 
road bridge and the city of Passaic. The work accomplished under 
this |)art of project consists of dredging a channel 6 feet deep at 
mean low water and with widths of from 90 to 100 feet through the 
shoals to the city of Passaic. Up to June 30, 1907, $193,470.60, in- 
cluding maintenance, had been exj)ended on this part of the project, 
of which $150,734 Avas expended for the project and $42,736.60 for 
maintenance work. The annual cost of maintenance is estimated at 
$5,000. 

By the passage of the river and harbor act approved March 2, 1907, 
a new project has been adopted, which provides for making a channel 
16 feet deep at mean low water, 300 feet wide from deep water in 
Newark Bay to the Nairn Linoleum Works, 9.7 miles, thence 200 feet 
wide to the Montclair and Greenwood Lake Eailroad bridge, 1.1 
miles, in accordance with the report submitted in House Document 
No. 441, Fifty-ninth Congress, second session, estimated to cost 
$1,216,775. The act provides for an expenditure of $850,000 for 
prosecuting the work, of which $650,000 is yet to be appropriated 
under continuing-contract authorization. 

During the past fiscal year dredging has been carried on under 
three contracts for dredging contemplated under the project adopted 
by the act of Congress approved June 13, 1902. Channels of 12 feet 
in depth and from 100 to 200 feet in width have been completed from 
Newark Bay to a point about one-third mile above the Ncav York and 
Lake Erie Eailroad bridge, a total distance of about 9 miles. About 
four-fifths of the dredging contemplated by this project has been 
completed. 

Dredging has also been in progress under contract for restoring 
the improvement between the Montclair and Greenwood Lake Eail- 
road bridge and the city of Passaic. Ten thousand eight hundred and 
fourteen cubic yards of material and 21.19 cubic yards of bowlders 
were removed from Belleville and Rutherford Park bars. 

Arrangements for beginning work under the project of March 2, 
1907, have been in progress and the dredging was advertised on June 
29, 1907. 

The maximum drafts that could be carried June 30, 1907, Avere as 
follows: Twelve feet to a point one-half mile above the New York and 
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Lake Erie Eailroad bridge, Newark, 6 feet to Eutlierford, and 5 feet 
to Passaic. Mean range of tides: At mouth of river, 4.7 feet, and at 
Passaic, 2.5 feet. 

It is proposed to apply the amount estimated as a profitable ex- 
penditure to continuation of the improvement in accordance with the 
adopted project. 

The commerce of this river is mainly in building material, iron ore, 
fertilizers, coal, and general ifierchandise, and amounted to 2,037,363 
tons in 1900, to 2,009,356 tons in 1901, to 2,494,312 tons in 1902, to 
2,356,511 tons in 1903, to 2,567,942 tons in 1904, to 2,567,000 tons in 
1905, and to 2,577,188 tons in 1906, valued at $167,113,305, including 
the commerce of Hackensack Elver, which passes through Newark 
Bay. 

This improvement is necessary to the great industrial interests and , 
has reduced freight rates $1 a ton on coal and building materials, 
and its continuance is necessary to the successful carrying on of the 
business of this locality. 

Details as to this improvement may be found in the Annual Eeports 
of the Chief of Engineers for 1896, pages 770-774, and for 1900, pages 
177, 1530-1550. 

Eeports on examinations and surveys may be found under dates of 
January 23, 1837, and Januarv 27, 1853, in the Annual Eeports of 
the Chief of Engineers for 1872, page 807 ; 1884, page 780 ; and 1900, 
page 1530, and in House Document No. 441, Fifty-ninth Congress, 
second session. 

Maps showing mouth of river and Newark Bay are printed in the 
Annual Eeports of the Chief of Engineers for 1882, page 686, and 
1887, page 766, and ma|)s of the river in the vicinity of and above 
Newark are printed in House Document No. 401, Fifty-sixth Con- 
gress, first session, and of the full length of the bay and river under 
imjDrovement in the Annual Eeport of the Chief of Engineers for 
1905, page 1030, 


July 1, 1906, balance unexpended 724. 96 

Amount appropriated by river and harbor act approved March 

2, 1907 259,000.00 

Received from sale of blueprints during the year 27. 10 


452, 751. 46 

^^49, 308. 64 
4, 907. 18 

— : 54, 215. 82 


July 1, 1907, balance unexpended 398, 535. 64 

.July 1, 1907, outstanding liabilities 20,154.25 


July 1, 1907, balance available .378, 381. .39 


July 1, 1907, amount covered by uncompleted contracts 75, 889. 91 

Amount (estimated) required for completion of existing project— 1,016,775.00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 100, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix G 1.) 


June 30, 1907, amount expended during fiscal year: 

For works of improvement 

For maintenance of improvement 
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Arthur Kill^ or Staten Island Sounds and channel between Staten 
Island and New Jersey.— {a) Arthur Kill, or Staten Island Sound. 
New i- orh and New Jersey.— This is a waterway about 12 miles long' 
wliicli, together with the lower end of Newark Bay, 2 miles long, and 
the Kill van Kiill,.3 miles long, forms the inland waterway between 
iipjier New \ ork Harbor and Earitan Bay. The section now con- 
templated under this iniproveinent consists of the 14 miles of channel 
betwpi Kill van Kull and Raritan Bay* The original depth through 
the Arthur Kill, or Staten Island Sound, at mean low water was 15 
feet and upward, in a channel 100 to 1,000 feet in width. Through 
the lower end of Newark Bay the navigable channel depth is about 14 
feet at mean low water, the result of an improvement commenced in 
1874 and continued up to the present time. It is proposed in the 
present project _to^ cut a new channel through the flats to the south- 
• ward of the original channel, where the depth is about 1 foot at 
mean low water. 

Projects : Sections of this waterway have been under improvement 
by the United States under the titles of Channel between Staten 
Island and New Jersey,” adojited in 1880, superseding the project 
of 1874, and ^‘Arthur Kill,’’ adopted in 1888. The former provided 
for a depth of 14 feet and width of 400 feet through the lower part of 
Newark Bay, and the latter for the removal of Steep Point, in order 
to straighten the channel to the southwestward of the Baltimore and 
Ohio Railroad bridge. 

Details as to these projects are printed in the Annual Report of the 
Chief of Engineers for 1895, pages 969-972, and in current report 
under the head of Channel between Staten Island and New Jersey,” 
which project is still in force. 

The existing project for this improvement, adopted by the river and 
harbor act approved June 13, 1902, provides for making and main- 
taining a channel from Kill van Kull to Raritan Bay, New York and 
New Jersey, by means of dredging and diking, 300'^feet wide and 21 
feet deep at mean low water, at an estimated cost of $696,000, and 
$5,000 for annual cost of maintenance. Work under this project is 
authorized to be done under continuing contracts, $241,000 of the 
authorization still remaining to be appropriated. Reports upon 
examinations and siuweys upon which the project is based are printed 
in the Annual Report of the Chief of Engineers for 1900, pages 1525- 
1530. The amount expended on the project to June 30, 1907, was 
$230,713.47. The sum of $6.60 was received from the sale of blue- 
prints. 

Operations during the past fiscal year consisted in dredging, under 
a continuing contract approved by the Department on October 27, 
1903, upon which work was commenced on December 2, 1903. During 
the year 274,653 cubic yards of material was removed from tlie chan- 
nel between Corner Stake light and Elizabethport and at Storys 
flats between Port Reading and Sewaren. About one half of the 
work contemplated by this jiroject has been completed, the work 
consisting of dredging north and west of Staten Island, from the 
easterly end of the channel to be improved, connecting with Kill van 
Kull for a length of about 3 miles, extending past Elizabethport to 
a point one-half mile below the Baltimore and Ohio Railroad bridge,” 
with width of from 150 to 300 feet, and at the lower end of the im- 
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provement at Storys flats for a length of about 7,000 feet, with width 
of 800 feet. The dredging at Storys flats has opened up a length of 
7 miles of the Arthur Kill — ^namely, from Perth Amboy to Carteret — 
to 21-foot navigation. 

The maximum draft that could be carried through the waterway 
on June 30, 1907, was about 14 feet at mean low water. Mean range 
of tides, 5 feet. 

It is proposed to apply thp. amount estimated as a profitable ex- 
penditure to dredging for the continuation of the improvement in 
accordance with the adopted project. 

The freight carried through this waterway consists^ of oil, coal, 
ores, clay products, chemicals, fertilizers, grain, machinery, manu- 
factures, and general merchandise, and amounted in 1899 to il,311,991 
tons, in 1900 to 11,047,688 tons, in 1901 to 11,651,800 tons, in 1902 to 
14,517,079 tons, in 1903 to 11,512,420 tons, in 1905 to 11,721,861 tons, 
valued at $265,198,818, and in 1906 to 16,574,840 tons, valued at 
$355,579,817. 

It appears from inquiry that no estimate can be made of the exact 
effect of the project on freight rates, except to the local commerce. 
The rates on this have been reduced by this improvement, and will be 
further reduced when the improvement has advanced to the extent 
of providing a practicable navigable channel of 21 feet. 

Further reports on examinations and surveys are printed in House 
Document No. 591, Fifty-ninth Congress, first session, and House 
Document No. 887, Fifty-ninth Congress, second session. 

Maps of this work are printed in House Document No. 898, Fifty- 
sixth Congress, first session, and in the Annual lieport of the Chief 
of Engineers for 1905, page 1084. 


JiilX 1, 1906, balance unexpended $175, 217. 92 

Amount appropriated by sundry civil act approved March 4, 1907 — 85, 000. 00 
Received from sale of blueprints during the year 6. GO 


260, 224. 52 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 35, 931. 39 


July 1, 1907, balance unexpended 224, 293. 13 

July 1, 1907, outstanding liabilities 30, 638. 01 


July 1, 1907, balance available 187, 655. 12 


July 1, 1907, amount covered by uncompleted contracts 282, 837. 49 


Amount (estimated) required for completion of existing project 241, 000. 00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance un- 
expended July 1, 1907 100,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 


(5) Channel between Staten Island and New Jersey . — This channel 
is an inland waterway, about 17 miles long, connecting New York 
Harbor with Raritan Bay. It consists of the Kill van Kull, connect- 
ing the upper bay with Newark Bay, and the Arthur Kill, connecting 
Newark Bay with Raritan Bay. 
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The natural depth through the channel was 15 feet or more, except 
for a distance of about 1-| miles in Newark Bay, where there was a 
shoal with a crooked channel 9^^ feet deep, bordered by flats with 
depth of about 2 feet of water. The improvement of the “ channel 
between Staten Island and New Jersey ” consists in the deepening of 
the channel across this shoal. 

The first project, adopted by the river and harbor act of June 23, 
1874, was for making this channel fron'^ 14 to 16 feet deep, at an esti- 
mated cost of $443,211. The only work done under it was the build- 
ing of 2,237 linear feet of diking, at a cost of $50,000. 

The second and existing project was adopted in 1880, which, with 
subsequent modifications, proposed to dredge through the shoal a 
channel 400 feet wide and 14 feet deep at mean low water, the cost 
being estimated at $210,000. 

• A supplemental project was adopted by the river and harbor act of 
August 11, 1888, which had for its object the removal of the point of 
land known as Steep Point,” for the straightening of the channel 
to the westward of the Baltimore and Ohio Eailroad bridge. This 
Avork Avas carried on under the title of ImproA^ement of xVrthur Kill, 
New York and Ncav Jersey,” 1888-1895. The cost Avas estimated at 
$26,500, and the Avork Avas completed in 1895, at a cost of $25,401.30. 
This modification of the project brought the total cost of the improve- 
ment up to $286,500. 

The rhw and harbor acts of June 3, 1896, and June 13, 1902, 
extended the project to include the dredging of a channel in Lemon 
Creek, on Staten Island, at a cost of $5,000 and $5,000, respectively. 
This extension increased the total estimated cost of the improA^'e- 
ment from the beginning to $296,500. Annual maintenance is esti- 
mated at $10,000. . . 

The total amount expended to June 30, 1907, on the project, Avith its 
additions and modifications, Avas $308,796.44, AAdiich Avas applied to 
diking, to dredging a channel 14 feet deep and 400 feet wide through 
the shoal in NeAvark Bay, to removing Steep Point, and to dredghig 
a channel in Lemon Creek 8 feet deep at high AA^ater and from 3o to 
50 feet Avide; $206,635.08 has been expended in carrying out the 
project and $102,161.36 for maintenance. The AAmrk contemplated 
under this project has been completed. 

During the past fiscal year, under appropriation for maintenance, 
act of March 3, 1905, 2', 242 cubic yards of material Avas dredged 
under contract, and this Avork, together with that executed last year 
under same contract, sufficed to restore the channel to the full project 
dimensions throughout its entire length. 

The maximum draft that could be carried June 30, 1907, through 
the channel betAveen Staten Island and Ncav Jersey was about 14 
feet at mean Ioav water and in Lemon Creek about 6 feet at mean 
high Avater to the head of navigation, a distance of about one-half 
mile from the mouth. Mean range of tides, 5 feet. 

The freight carried through this channel consists of oil, coal, ores, 
clay products, chemicals, fertilizers, grain, machinery, manufactures, 
and general merchandise, and amounted in 1899 to 11,311,991 tons, 
in 1901 to 11,651,300 tons, in 1902 to 16,266,574 tons, in 1903 to 
14,129,678 tons, and in 1905 to 14,339,120 tons, valued at $325,625,465. 
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This is a connecting channel and no estimate can be made of the 
exact effect on the rates of freight, but it is known that the present 
commerce could not be carried on without this improvement, from 
which it is inferred that rates would be advanced if this improve- 
ment had not been made. 

Reports on examinations and surveys are printed in Annual Re- 
ports of the Chief of Engineers for 1873, pages !)4-3-9l7, and 1876, 
pages 251-257, and further details as to this improvement may be 
found in the Annual Reports of the Chief of Engineers for 1895, 
pages 969-970, and for 1896, page 775. Maps of this improvement 
are printed in the Annual Reports of the Chief of Engineers for 
1881, page 696; 1889, pages 820-822; 1890, page 844; and 1905, page 
1036, and in House Document No. 393, Fifty-sixth Congress, first 
session. Map of Lemon Creek is printed in the Annual Report of 
the Chief of Engineers for 1905, page 1036. 

July 1, 1906, balance nnexpeiicled $11. 384. 92 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement S, OSl. 36 ' 


July 1, 1907, balance unexpended 2. 703. 56 

CONSOLIDATED. 

July 1, 1906, balance unexpended $180, 002. 84 

Amount appropriated by river and harbor act approved IMarcli 2, 1907.. 85, 000. 00 

Received from sale of blueprints during the year 6. (>o 


271,609. 44 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $35, 931. 39 

For maintenance of improvement 8,081.36 

44, 612. 75 

July 1, 1907, balance unexpended 226, 996. 69 

July 1, 1907, outstanding liabilities 36,638.01 


July 1, 1907, balance available 190, 358. 68 

July 1, 1907, amount covered by uncompleted contracts 282,837.49 


Amount (estimated) required for completion of existing project 241,000.00 


’Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance uiiex- 

. pended July 1, 1907 100, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix G 2.) 

^ S, W oodbridge Creeh^ Neto Jersey . — This creek is a small, crooked 
tidal stream, about 5 miles long, running through flat marshes for 
most of its length and emptying into the west side of Arthur Kill, or 
Staten Island Sound, 2 miles north of Perth Amboy, N. J. 

It is navigable for 2| miles above the month to a point where it 
is crossed by a highway bridge without a draw. The width of the 
creek below this bridge is about 100 feet. In its original condition 
this stream was obstructed at its mouth by a bar having a least depth 
of 9.8 feet at high water, and by two shoals just inside the mouth. 
From these shoals a good 12- foot channel existed to above Anderson’s 
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brick works, seven-eighths of a mile from the month, above which 
point, however, many shoals occurred, although a narrow 8- foot chan- 
nel existed as far as Salamander dock, l-J miles from the mouth. 

First project: A survey of the navigable part of this ci'eek was 
made in 1878, reference to which is made on jiage 139 of the Annual 
Report of the Chief Engineers for 1904, and a project for its im- 
provement Avas adopted by the river and harbor act of March 3, 1879. 
This project pro Added for forming a Channel 12 feet deep at mean 
high Avater and 80 feet AAude from the mouth of the creek to the Sala- 
mander dock at an estimated cost of $13,800, which amount aauis in- 
creased in 1884 to $29,000. Work on this improvement aauxs carried 
on under appropriations made from 1879 to 1882, amounting to 
$19,000, AAhich AAuis expended Avithout completing the project, and Avas 
suspencled in 1883, and in 1900 the channel had relapsed to its origi- 
* nal condition. 

The existing project, adopted by the river and harbor act of June 
13, 1902, contemplates obtaining a channel 8 feet deep at mean Ioav 
Avater, AAdth a bottom AAddth of 50 feet, by dredging, from Arthur 
Kill to Salamander dock, at an estimated cost of $35,000 for the im- 
proA^ement and $3,000 annually for maintenance. A description of 
this project, and of the examination and survey upon AAhich it is 
based, is contained in the Annual Report of the Chief of Engineers 
for 1900, page 1552. 

The amount expended on the work of existing project ujd to the 
close of the fiscal year ending June 30, 1907, Avas $23,306.60, of AAhich 
$15,322.70 AA^as used in carrying out the project and $7,983.90 for 
maintenance. About four-fifths of the work proposed under the proj- 
ect has been completed. During the past fiscal year 15,539 cubic 
yards of material aa^is removed from the channel under a contract 
for continuing improA^ement and maintenance, and the projected 
dimensions obtained from the mouth to a point 700 feet above the 
NeAV York and Long Branch Railroad bridge, a distance of 4,250 
feet. 

The maximum draft that could be carried June 30, 1907, over 
the shoalest part of the channel Avas 6 feet at mean Ioav Avater. The 
mean range of tides is 5 feet. 

The commerce of this creek, mainly in clay, brick, tile, coal, and 
building materials, amounted in 1887 to 126,000 tons, in 1898 to 
176,000 tons, in 1903 to 155,751 tons, in 1904 to 165,313 tons, in 1905 
to 160,194 tons, valued at $1,018,198, and in 1906 to 167,392 tons, 
ATilued at $1,128,237. 

It appears from inquiry that freight rates have been reduced as a 
result of this improA^ement, and Avill be further reduced Avhen the 
improvement is carried on throughout the entire length of the creek. 

It is proposed to apply the available funds for the completion of 
the project. 

Detailed description of this work may be found in the Annual 
Report of the Chief of Engineers , for 1900, pages 1552-1555. Maps 
are printed in House Document No. 282, Fifty-sixth Congress, first 
session, and in Annual Report of the Chief of Engineers for 1905, 
page 1036. 

ENG 1907 11 
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July 1, 1906, balance unexpended $5, 766. 10 

Amount appropriated by river and harbor act approved March 2, 1907- 19, 000. 00 


24, 766. 10 

June 30, 1907, amount expended during fiscal year, for works of iiii- 


provement — o, 322. 70 

July 1, 1907, balance unexpended 19,443.40 

July 1, 1907, outstanding liabilities 16. 50 

July 1, 1907, balance available 19, 426. 00 

(See Appendix Gr 3.) 


Jf. Baritan Bay^ New Jersey . — This bay is a large body of water 
lying between the southern end of Staten Island and the New Jersey 
shore. Its greatest width north and south is about 5 miles and its^ 
greatest length east and west is about 7 miles. The Raritan River 
empties into it at its west end, between Perth Amboy and South 
Amboy, and the Arthur Kill, or Staten Island Sound, extends north- 
ward, connecting it with Neivark Bay. 

This bay had naturally a fairly straight channel, 11 feet deep, to 
South Amboy. The line of the deepest ivater, however, followed the 
Staten Island shore from Perth x\.mboy to Seguine Point, where it 
was separated from deep water in the eastern part of the bay by a 
shoal 1.5 miles broad, with a minimum depth of 14.5 feet. 

The original and existing project, adopted iMarch 3, 1881, and 
extended September 19, 1890, and June 3, 1896, provides for dredging 
channels 300 feet wide and 21 feet deep from Seguine Point to deep 
water in the bay, a distance of about 1.5 miles, through two shoals 
opposite Wards Point, 0.4 and 0.6 mile long, respect! vel}", and from 
South Amboy to deep water near Great Beds light, a distance of 
about 1.5 miles. The estimated cost of the wmrk is $507,875. 

Reference to reports on examinations and surveys are noted in the 
Annual Report of the Chief of Engineers for 1904, pages 140 and 
1158. 

The amount expended on the work up to the close of the fiscal year 
ending June 30, 1907, was $530,005.82, of which $297,314.45 was 
used in carrying out the project and $232,691.37 for maintenance. 
The project has been completed, and the onh?' work now contemplated 
is maintenance of the improvement. 

During the past fiscal year, under a contract in progress and partly 
completed last year, 101,561 cubic yards of material was removed 
from the South Amboy, Seguine Point, and Wards Point channels, 
and these channels were practically restored to their projectecl 
dimensions. 

The maximum draft that could be carried June 30, 1907, through 
the Wards Point, South Amboy, and Seguine Point channels w^as 21 
feet at mean low water. Mean range of tides, 5 feet. 

The commerce of the bay is mainly in coal, brick, manufactures, 
and general merchandise, and amounted in 1901 to 4,722,048 tons, 
in 1902 to 5,453,122 tons, in 1903 to 4,484,152 tons, in 1905 to 
5,296,986 tons, and in 1906 to 6,432,245 tons, valued at $114,358,610. 

It appears from statements of the shipping interests of the great 
railroad terminals that the improvements have resulted in a great 
reduction of towing rates and a proportionate reduction of freight 



EIVER AND HAEBOE IMPEOVEMENTS. 


163 


rates, owing to the greater quantity of coal that can be carried and 
towed through these channels over that which was carried before the 
improvement was made. It is stated that the further improvement 
of the channels in question will work beneficially to the consumers 
and carriers in the same direction or proportion as heretofore. 

Further details of this improvement are printed in the Annual 
Eeport of the Chief of Engineers for 1896, pages 787-789. Maps are 
printed in the Arnual Eeport of the Chief of Engineers for 1905, 
page 1038. 

July 1, .1906, balance unexpended $34, 134. 12 

Amount approi)i*iated by river and barbor act approved March 2, 1907_ 25, 000. 00 

September 29, 1907, retuudment of overpayment . ^0 

59, 134. 32 

June 30, 1907, amount expended during fiscal year, for maintenance 
• of improvement ^39. 94 

July 1, 1907, balance unexpended 32, 494. 38 

July 1, 1907, outstanding liabilities 4,645.98 

July 1, 1907, balance available 27, 848. 40 

(See Appendix G 4.) 

5. Key port Harhor^ Matmoan Creeh^ Raritan^ SonfJi^ and Eli^aheth 
rivers^ khoal H arbor and Compton Creeh^ and Oheesequahe Greeks 
Neto Jersey , — (a). Key port Harbor. — This harbor is situated at the 
mouth of Matawan Creek, on the south side of Earitan Bay, 5 miles 
east of the mouth of Earitan Eiver, and it consists of a bay about 

1 mile broad. ^ -i 1 1 

There was no distinct natural channel in the harbor, the available 
depth to the wharves being less than 4 feet at mean low water. A 
6-foot channel had been dredged at private expense before the 
United States assumed charge of the improvement, but it had shoaled 
again to 3 feet. 

The original and existing project, approved August 2, 1882, with 
subsequent modifications (1884) contemplates dredging an 8-foot 
channel 4,700 feet long and 200 feet wide from Earitan Bay to the 
steamboat dock at Keyport, at an estimated cost of $40,475. Eefer- 
ence to report on examination and survey is noted in the Annual 
Eeport of the Chief of Engineers for 1905, page 148. ^ 

The amount expended to June 30, 1907, was $59,248.7 (, of which 
sum $30,500 was used in carrying out the project and $28,748.77 m 
maintenance. A channel of tire required length and nearly the pro- 
posed width was completed in 1883-84. Deterioration to the amount 
of about 60 per cent now exists. 

No work was done on the improvement during the fiscal year. An 
allotment of $8,705.97 from the consolidated appropriation, act of 
March 2, 1907, was made, and a contract for dredging has been 
entered into. The available funds will probably be sulRcient to 
restore the dredged channel. . , t ^ 

The maximum draft that could be carried June 30, 190 r, to tlie 
Keyport wharves was about 7 feet at mean low water. Mean range 

of tides, 4.9 feet. ^ . , . „ i x-r 

The commerce of this harbor is mainly in farm products, tertiiizers, 
coal, lumber, fish, shellfish, and miscellaneous freight, and amounted 
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to 67,500 tons in 1899, to 45,000 tons in 1901, to 62,000 tons in 1903, 
to 70,000 tons in 1904, to 86,821 tons in 1905, valued at $2,202,105, 
and in 1906 to 229,377 tons, valued at $3,074,060, including the com- 
merce of Matawan Creek. 

The effect of this improvement has been to greatly reduce freight 
rates, especially in the marketing season. 

It is proposed to apply the available balance toward the mainte- 
nance of the improvement in -accordance with the adopted project. 

Further details as to this work are printed in the Annual Report 
of the Chief of Engineers for 1897, page 1147. Map is printed in 


the Annual Report of the Chief of Engineers for 1905, page 1040. 

July 1, 1906, balance unexpended $2, 659. 52 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 S, 705. 97 


11 , 365 . 49 '^ 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement — 1, 433. 29 


July 1, 1907, balance unexpended 9, 932. 20 

July 1, 1907, outstanding liabilities 45.00 


July 1, 1907, balance available 9, 887. 20 


July 1, 1907, amonut covered by uncompleted contracts 8, 000. 00 

Amount (estimated) required for completion of existing project 9,975.00 


(&) Matawan Creek , — This creek is a small tidal stream in the 
eastern part of New Jersey, which discharges into Raritan Bay at 
Keyport Harbor. It is navigable up to the bridge of the New York 
and Long Branch Railroad, about 2 miles above its mouth. 

In its natural condition the mouth was obstructed by a mud flat, 
through which a narrow and crooked 3-foot channel existed. Above 
this flat there was a 4-foot channel for a mile and beyond a narrow 
3-foot channel extending nearly up to the head of navigation at 
Matawan. 

The original and existing project for improving this stream, by 
dredging a 4-foot channel 100 feet wide from the mouth to Winkson 
Creek, about 1 mile, and thence 75 feet wide to the railroad bridge 
at Matawan, was adopted March 3, 1881. The cost was estimated at 
$33,120. Reference to report on examination and survey is noted in 
the Annual Report of the Chief of Engineers for 1905, page 149. 

The amount expended to June 30, 1907, was $50,808.79, of which 
$21,000 was used in carrying out the project and $29,808.79 for main- 
tenance. About two-thirds of the work proposed under the project 
has been completed, and a channel has been dredged the required dis- 
tance with widths of 50 to 100 feet. 

An allotment of $6,000 was made from consolidated appropriation, 
act of March 2, 1907, and will be applied to maintenance. A con- 
tract has been entered into, but work had not been commenced at the 
close of the fiscal year. 

The maximum draft that could be carried June 30, 1907, was SJ 
feet at mean low water. Mean range of tides, 4.9 feet. 

The commerce of this creek is in brick, fertilizer, farm produce, and 
general merchandise, and amounted to 51,000 tons in 1899, to 60,000 
tons in 1901, to 61,500 tons in 1903, to 29,600 tons in 1904, to 58,471 
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tons in 1905, valued at $203,955, and in 1906 to 128,181 tons, valued 
at $717,505. 

The effect of this improvement has been to greatly reduce rates of 
freight, especially in the marketing season. 

Further details as to this improvement may be found in the 
Annual Eeport of the Chief of Engineers for 1897, page 1145. Map 
is printed in the Annual Eeport of the Chief of Engineers for 1905, 
page 1042. • 


Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 i?6, 000. 00 

.June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 4. 40 


.July 1, 1907, balance unexpended 5, 995. 00 


* July 1, 1907, amount covered by uncompleted contracts 5, 000. 00 

Amount (estimated) required for completion of existing project 12,120.00 


(c) Raritan River , — This river is a moderate-sized stream flow- 
ing through the central part of the State of New^ Jersey and empty- 
ing into Earitan Bay at Perth Amboy. It is navigable to New 
Brunswick, N. J., a distance of 12 miles, ivhere it is the eastern ter- 
minus of the Delaware and Earitan Canal. 

In its natural state the channel to New Brunswick wms obstructed 
by several extensive shoals, on wdiich the depth w^as from 6^- to 8-| 
feet at mean low w^ater. 

The original and existing project for improvement, adopted 
June 18, 1878, with subsequent modifications, provided for a channel 
200 feet wide and 10 feet deep from the mouth to the Delaivare and 
Earitan Canal terminus at Newv Brunswick, including a south chan- 
nel between Crab Island and Kearney’s dock, wdth a length of 
about 2J miles, wddth of 100 feet, and clepth of 5^ feet at mean low 
water, to be obtained by dredging, diking, and rock excavation, the 
cost being estimated at that time at $2,093,662. Eecent and improved 
methods for doing such work have made it j)robable that this esti- 
mate will not exceed $1,035,000. 

The amount expended up to the close of the fiscal year ending 
June 30, 1907, w^as $710,393.76, of wdiich $659,192.32 wns used in 
carrying on the wmrk and $27,669.18 for maintaining that already 
done. The sum of $1.15 has been received from sale of condemned 
property. About two-thirds of the work contemplated under the 
project has been completed. 

The following has been accomplished under the project: A channel 
10 feet deep has been made from the mouth to the Delaw^are and 
Earitan Canal terminus at New Brunswick, the section through and 
below" the reef at AVhitehead’s dock having a width of 200 feet and 
the section above the reef a width of 100 feet. South channel has 
been dredged to the projected depth and w"idth for a length of 
4,000 feet. 

Dredging in progress at the close of the last fiscal year w"as con- 
tinued until July 27, upon which date the contract w"as completed. 
Fifteen thousand and forty-nine cubic yards of material wuis dredged 
in removing shoals at Mrs. Ellis’ Grave and Bishops Point and in 
restoring South channel for a length of 1,200, width of 60, and depth 
of 6 to 7 feet. 
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All allotment of $16,975.42 from consolidated appropriation, act of 
March 2, 1907, was made for this improvement and will be applied to 
maintenance. A contract for work under this allotment has been 
entered into. 

On June 80, 1907, the maximum draft that could be carried to the 
head of navigation was 9 feet at mean low water. Mean range of 
tides: At mouth of river, 5.1 feet; at New Brunswick, 5.56 feet. 

The commerce of this rii^r is principalh?- in coal, ores, lumber, 
building materials, and general merchandise, and amounted in 1901 
to 1,266,950 tons, in 1902 to 1,228,791 tons, in 1903 to 1,020,420 tons, 
in 1905 to 605,197 tons, and in 1906 to 786,666 tons, valued at 
$17,877,645. 

It appears from numerous letters received that this improvement 
has most certainly resulted in a very material reduction of freight 
rates. 

Details as to this improvement may be found in the Annual Reports 
of the Chief of Engineers for 1892, page 881; for 1896, page 780; for 
1897, page 1186, and further information is contained in the i*eport 
for 1900, page 1505. 

Maps of the river are printed in rejiort uiDon surveys, under date of 
June 20, 1882, ^nd Annual Reports of the Chief of Engineers for 
1874, Part 2, page 178 ; for 1885, page 760, and for 1905, page 1044. 


July 1, 1906, balance unexpended .$14, 628. .52 

Amount allotted from appropriation by river and harbor act ai)i)i‘oved 
March 2, 1907 16,975.42 


91,598.94 

June 30, 1907, amount expended during fiscal year, for niaiiilenaiice 
of improvement 11, 766. 13 


July 1, 1907, balance unexpended 19,832.81 

July 1, 1907, outstanding liabilities — 337. 96 


July 1, 1907, balance available 10, 494. 85 


July 1, 1907, amount covered by uncompleted contracts 16, 000. 00 

Amount (estimated) required for completion or existing project 373, 392. 68 


{d) South River , — This is a small stream in the central part of 
New Jersey, which discharges into the Raritan River about 8 miles 
above its mouth. Before improvement by the United States a private 
canal about three-fourths of a mile long had been dredged from near 
Washington, on the South River, to Sayre ville, on the Raritan River, 
which shortened the sailing course about 2 miles. 

The depth in the canal was about 8.5 feet and in the river about 
2.5 feet as far as Oldbridge, at the head of navigation, 6.8 miles above 
the canal. 

The first project for this improvement was adopted March 8, 1871, 
and provided for dredging a channel 6 feet deep at mean low water 
up to the Washington wharves, at an estimated cost of $18,653. This 
was completed in 1874, at a cost of $20,000. 

Report upon survey is printed in Annual Report of the Chief of 
Engineers for 1871, page 698. 

The existing project, adopted June 14, 1880, provides for correct- 
ing the canal outlet and for obtaining, by dredging and diking, a 
* channel 100 feet wide and 8 feet deep to Washington, 1.5 miles above 
the mouth ; thence 6 feet deep to Bissetts, 8.7 miles above the mouth ; 
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thence 4 feet deep to Oldbridge, 6.3 miles above the^mouth, at the 
head of navigation. The*c6st was estimated at $194,695, but was^ 
reduced in 1892 to $176,695. Eeference to examination and survey 
is contained in the AnnuarEeport of the Chief of Engineers for 1905, 
page 150. » ' ■ 

The amount expended on the present project up to the close of the 
fiscal year ending June 30, 1907, was $98^423.67, of which $78,000 
was used in carrying on the work ar^jd $20,423.67 for maintenance. 
About three-eighths of the work contemplated under the project has 
been completed. Below the wharves at the village of South Eiver a 
channel froni 50 to 75 feet wide and 8 feet deep has been dredged 
and the projected dikes have been built. Above the village a channel 
from 50 to 75 feet wide and 6 feet deep has been dredged as far as 
the Earitan Eiver Eailroad bridge. 

• An allotment of $13,178.63 from consolidated appropriation, act of 
March 2, 1907, was made for this work and a contract has been 
entered into for the proposed work. 

The maximum draft that could be carried to South Eiver on June 
30j 1907, was about 7 feet, to the highway bridge 6-| feet, and to the 
railroad bridge above about 4"| feet at mean low water. Mean range 
of tides: At canal, 5.34 feet; at Oldbridge, 4.57 feet. 

Large brickyards established along the banks of the river give it a 
commercial importance out of proportion to its size. 

The commerce is principally in brick, sand, clay, coal, fertilizer, 
and general merchandise, and amounted in 1899 to 343,202 tons, in 
1901 to 328,186 tons, in 1902 to 387,246 tons, in 1903 to 333,890 tons, 
in 1904 to 392,626 tons, in 1905 to 260,204 tons, valued at $1,046,208, 
and in 1906 to 226,227 tons, valued at $972,550. 

The improvement has caused a great reduction in freight rates, 
and it appears probable that the rates will be further reduced when 
the improvement reaches the upper stretches of the river. From 
reliable information received it appears that as a result of this im- 
provement a reduction in freight rates on fire brick by rail to Boston 
of from $3.25 to $2 per ton has been made. The freight rate by rail 
to New York is $1.60 per ton ; by water it is 75 cents per ton. 

Details as to this improvement may be found in the Annual Eeport 
of the Chief of Engineers for 1896, pages 784-785. 

It is proposed to apply the available balance to continuing and 
maintaining the improvement in accordance with the adopted project. 

Sketches of South Eiver are printed in the Annual Eeports of the 
Chief of Engineers for 1882, page 678; 1885, page 764, and 1905, page 


1046. ' ^ 

.Tuly 1, 1906, balance unexpended .$4, 867. 12 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 12, 178.62 


18, 045. 75 

June 80, 1907, amount expended during fiscal year, for maintenance 
of improvement 290. 79 


July 1, 1907, balance unexpended 17, 754. 96 

July 1, 1907, outstanding liabilities 57. 08 


July 1, 1907, balance available 17, 697. 88 


July 1, 1907, amount covered by uncompleted contracts 14, 000. 00* 

Amount (estimated) required for completion of existing project 88, 695.00 
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(e) Elizabeth River . — This is a small stream in the eastern part of 
New Jersey which discharges into the Arthur Kill at Elizabethport. 
Before improvement by the United States its width varied from 50 
to 90 feet, and it had a high-water depth of 4 feet at the head of 
navigation at Broad street, Elizabeth, about 2^ miles abovehts mouth. 

The original and existing project, approved March 3, 1879, consists 
in dredging a channel 60 feet wide and 7 feet deep at mean high 
water, at an estimated cost, revised in 1881, of $43,160. Reference to 
examination and survey is noted in the Annual Report of the Chief 
of Engineers for 1905, page 151. 

The amount expended on this work to June 30, 1907, was $49,- 
951.25, of which $27,000 was used for carrying out the project and 
$22,951.25 for maintenance. About two-thirds of the work contem- 
plated under this project has been completed. A channel 7 feet deep 
at mean high water and from 30 to 60 feet wide has been dredged 
from the mouth to Bridge street, Elizabeth. 

An allotment of $9,784.45 from consolidated appropriation, act of 
March 2, 1907, was made for this improvement and will be applied 
to maintenance, but work had not been commenced at the close of the 
fiscal year. 

The maximum draft that could be carried to Bridge street, Eliza- 
beth, about one-fourth mile from the head of navigation at Ih*oad 
street, on June 30, 1907, was about 4 feet at mean high water. Mean 
range of tides: At mouth, 4.7 feet; at Bridge street, Elizabeth, 3.4 
feet. 

The commerce of the river is in coal, building materials, and mis- 
cellaneous freights. It amounted to 21,650 tons in 1895, to 28,865 
tons in 1897, to 29,495 tons in 1901, to 40,250 tons in 1902, to 37,136 
tons in 1903, to 36,336 tons in 1904, to 28,887 tons in 1905, valued at 
$247,717, and in 1906 to 43,255 tons, valued at $352,784. 

It appears from statements received from shippers that there has 
been a reduction in freight rates, probably due to this improvement. 

Reports of preliminary examination and survey are printed in 
Annual Reports of the Chief of Engineers for 1895, page 1011, and 
1897, page 1185. 

Details in reference to this improvement may be found in the 
Annual Reports of the Chief of Engineers for 1896, page 778, and 
1897, pages 1134 and 1185. Map is printed in the Annual Report of 
the Chief of Engineers for 1905, page 1048. 


July 1, 1906, balance unexpended .$221.87 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 9, 784. 45 


10, OOC). .*^>2 

June 30, 1907, amount expended during fiscal year, for maintenance 
of imi3rovement 13, 12 


July 1, 1907, balance unexpended 9, 993. 20 


July 1, 1907, amount covered by uncompleted contracts 8, 000. 00 

Amount (estimated) required for completion of existing project 16,160.00 


(/) Shoal Harbor and Compton Greek . — This harbor is on the 
south shore of Raritan Bay, 5 miles from Sandy Hook. Compton 
Creek is a narrow stream emptying into it. The natural harbor is 
inside the mouth of the creek, where the depth is from 3 to 6 feet at 
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mean low tide. The creek is navigable for about 1 mile above its 
mouth, where it is crossed by a railroad bridge without a draw. One- 
fourth of a mile above its mouth it is crossed by a highway 
drawbridge. 

The entrance to this harbor was originally obstructed by a broad 
flat shoal on which there was a depth of less than 1 foot at mean low 
tide, the distance between the deep water in the creek and the 4-foot 
depth in the bay being about one-half mile. 

The original and existing project, adopted September 19, 1890, 
proposes a channel 4 feet deep connecting Compton Creek with Eari- 
tan Bay, the width to be 150 feet in the bay and 75 feet in and near 
the mouth of the creek, the channel through Shoal Harbor to be pro- 
tected by a dike if necessary, at an estimated cost of $64,130. 

Eeport of examination and survey upon which this project was 
*based is printed in Annual Eeport of the Chief of Engineers for 1884, 
Part 1, page 770. 

The amount expended to June 30, 1907, Avas $36,757.37, of wMch 
sum $17,000 was applied to carrying out the project and $19,757.37 
for maintenance. About three-fifths of the clrectging contemplated 
under this project has been completed and a 4-foot channel 75 feet 
wide has been dredged through Shoal Harbor, connecting Earitan 
Bay Avith Compton Creek. 

Nothing in furtherance of the project was done during the past 
fiscal year. 

An allotment of $9,750.57 from consolidated appropriation, act of 
March 2, 1907, Avas made for this improA^ement and Avill be applied 
to maintenance. Work under this allotment had not been commenced 
at the close of the fiscal year. 

The maximum draft that could be carried June 30, 1906, in the im- 
proved channel through Shoal Harbor and Compton Creek to the draw- 
bridge Avas ^ feet at mean Ioav Avater. Mean range of tides, 4.5 feet. 

The commerce of this locality in farm and fish products, fertilizers, 
and general merchandise amounted to 180,000 tons in 1901, to 48,790 
tons in 1902, to 65,175 tons in 1903, to 28,570 tons in 1904, to 34,340 
tons in 1905, valued at $1,198,200, and in 1906 to 34,538 tons, valued 
at $1,167,920. 

It appears from statements received from shippers that there has 
been a reduction on coal freights of 40 per cent, on manure from 40 
to 50 per cent, and on fish 20 per cent, as a result of this improvement, 
and if the improvement is not continued the rates avouIcI be very much 
advanced. 

Further details as to this improvement may be found in the Annual 
Eeport of the Chief of Engineers for 1897, page 1150. Map is printed 
in the Annual Eeport of the Chief of Engineers for 1905, page 1050. 


July 1, 1906, balance unexpended $657. 02 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 '^50. 57 


10, 407. 59 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 414. 39 


July 1, 1907, balance unexpended 9, 993. 20 


July 1, 1907, amount covered by uncompleted contracts 8, 000. 00 

Amount (estimated) required for completion of existing project 47, 130. 00 
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(g) Gheesequake Creek— This is a smaU stream in the eastern part 
of New Jersey which discharges into Raritan Bay, about 2 miles east 
of South Amboy. Before improvement by the United States the 
available navigable depth in the creek was feet at mean low water 
over the shoals, the distance from the entrance to the upper limit of 
navigation being miles. 

The existing project was adopted June 14, 1880, and provided for a 
new outlet, 5 feet deep, fronf the creek into Raritan Bay, at right 
angles to the shore line through a beach which put across the mouth 
of the creek from the right &nk, and which had forced the outlet 
nearly one-half mile to the westward. This was to be obtained by 
dredging and constructing parallel jetties of stone, 200 feet apart, on 
each side of the dredged channel ; the old outlet was to be closed by a 
pile dike, and a channel, 4 feet deep and from 50 to 100 feet wide, was 
to be dredged from the mouth to the head of navigation, 3-J miles up 
the creek. In this distance two dikes were to be built, and a new 
channel to be made through the marsh was to cut off a bend in the 
creek. Stump Creek, a tributary stream emptying into the creek near 
its mouth, was to be improved by dredging a channel 50 feet wide and 
3 feet deep. 

The cost was estimated at $75,279, which was revised in 1885 to 
$90,000. 

Reference to survey is noted in the Annual Report of the Chief of 
Engineers for 1905, page 152. 

The amount expended on the present project up to the close of the 
fiscal year ending June 30, 1907, was $45,356.18, of which $40,000 was 
used in carrying out the project and $5,356.18 in maintenance. About 
four-ninths of the work contemplated under this jiroject has been 
completed, and the work accomplished consists of the construction 
of the two parallel stone jetties at the mouth, the dredging of a 5-foot 
channel, between them connecting the creek wuth the 5- foot curve 
in Raritan Bay, and the construction of the pile dike closing the old 
outlet. 

During the past fiscal year 1,868 cubic yards of material was 
dredged in restoring the channel for widths of 50 to 90 feet from the 
end of the jetties, a distance of about 800 feet, to the 5-foot curve in 
Raritan Bay. 

An allotment of $3,604.96, from consolidated appropriation, act of 
March 2, 1907, was made for the restoration of the channel. No 
work had been done under this allotment at the close of the fiscal 
year. 

The maximum draft that could be carried through the mouth of 
the creek on June 30, 1907, was about 4 feet. Mean range of tides, 
5.1 feet. 

The commerce of the creek is principally in fertilizer, sand, clay, 
and farm |)roduce, and amounted in 1886 to about 50,000 tons; in 
1905 to 45,500 tons, valued at $146,050, and in 1906 to 83,648 tons, 
valued at $625,000. 

Further details as to this improvement may be found in the Annual 
Report of the Chief of Engineers for 1886, page 763. 

Sketches of Cheesequake Creek are printed in the Annual Reports 
of the Chief of Engineers for 1882, page 680, and in 1905, page 
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July 1, 1906, balance unexpended 

Amount allotted from appropriation by river and barbor act ap- 
proved March 2, 1907 


December 27, 1906, returned to Treasury $^^52. 68 

June 30, 1907, amount expended during fiscal year, for 
inaintenance of improvement 


569. 03 
3, 604. 96 
7, 173. 99 


3, 177. 89 


July 1, 1907, balance unexpended„_. 
July 1, 1907, outstanding liabilities. 


3, 996. 10 
2. 00 


July 1, 1907, balance available 6, lu 

July 1, 1907, amount covered by uncompleted contracts — 3, 400. 00 

Amount (estimated) required for completion of existing project oO, 000. 00 


CONSOLIDATED. 


July 1, 1906, balance unexpended _ - 

Amount appropriated by river and harbor act approved March 2, 100 i _ 


$26, 598. OS 
68, 000. 00 


December 27, 1906, returned to Treasury 98 

June 30, 1907, amount expended during fiscal year, tor 

maintenance of improvement 16, 84i.oo 


94, 598. 08 

17, 100. 01 


July 1, 1907, balance unexpended ' ni 

July 1, 1907, outstanding liabilities 

July 1, 1907, balance available 

July 1, 1907, amount covered by uncompleted contracts ^ 

Amount (estimated) required for completion of existing project—- 60i,4j...68 

(See Appendix G 5.) 

6. Shrewsbury River, New Jersey.— TRxis river is a large tidal basin 
in the eastern part of New Jersey, and consists of two bays, each hav- 
ino- an area of about 3 square miles, and known, respwtively, as the 
NOTth Branch (or Navesink Eiver) and the South Branch, and a 
channel called the main stem, which unites the two branches at their 
eastern ends and extends northwardly to the outlet at southeast end 
of Sandy Hook Bay. The river is navigable on the North Branch to 
Bed Bank, 8 miles from the mouth, where it is crossed by three 
bridges without draws, and on the South Branch to Brancl^iort, .) 
miles from the mouth; also to Little Silver, Oceanport, Parkers 
Creek, North Long Branch, and Monmouth Beach, on the several 

arms of the South Branch. . 

The part of the river which has been under improvement by the 
United States consists of the main stem, the North Branch to Oceanic, 
.5 miles from the mouth, and the South Branch to the vicinity ot Sea- 
brio-ht, about 5-^ miles from the mouth. The bays above Oceanic and 
Seabright had sufficient water to accommodate navigation. 

Before any improvement was begun by the United States the avail- 
able depth to Oceanic, on the North Branch, was 3-| feet, and to bea- 
bright, on the South Branclp it was 2^ feet; the depth m the mam 
stem was 4 feet. For details see Annual Report of the Chief ot 
Engineers for 1886, page 756. 
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By act of Congress of August 80, 1852, $1,500 was appropriated for 
and expended upon a survey^ to ascertain the extent of a break through 
the beach between the Shrewsbury River and the ocean, but no work 
of improvement was begun. 

First project: By act of Congress of July 11, 1870, a survey of the 
river was ordered. The report on this survey described a bar across 
the river nearly opposite the Navesink lights and four smaller bars 
above, and recommended deepening them by dredging, at an esti- 
mated cost of $14,000. The work was completed under appropria- 
tions amounting to $19,000, made in 1871 and 1878, and a new shoal 
near Lower Rocky Point was also dredged. The dredged channels 
did not long maintain the improved depth (6 feet at low tide). 

Existing project, with moclifications : The river and harbor act of 
1875 provided for a survey of the “ North and South branches of the 
Shrewsbury River, New Jersey.” The project provided for dredging^ 
at Upper and Lower Rocky Point and a training dike at the entrance 
to the North Branch, at a total estimated cost of $18,000. This sum 
was appropriated the river and harbor act of 1878, but before 
beginning the work it was decided to make a new and more detailed 
survey of the river. This survey was made in 1878, and the report 
presented a plan for improving both branches of the river and main 
stem to obtain a channel of 6 feet depth at mean low water, with a 
width of 800 feet in the main stem and of 150 feet in each of the 
branches, by dredgino- and constructing pile dikes or training walls. 
At this time the available depth in the main stem was found to be 
5.4 feet at mean low water, in the North Branch 8.5 feet, and in the 
South Branch, at the entrance, 2.6 feet, practicall}" suspending all 
navigation in the latter channel. The plan was referred to a Board 
of Engineers, and with slight modifications was approved b}^ it Feb- 
ruary 12, 1879. It provided for the construction of seven pile dikes 
and for dredging at seven different shoal points, at a total estimated 
cost of $142,086. This project was adopted March 8, 1879, when an 
appropriation of $10,000 was made for beginning work. No essential 
modification of this project has since been made. Nine dikes have 
been built and the shoals have been dredged and redredged fre- 
quently in order to maintain the proposed depth of 6 feet. Owing to 
the change in diking and to the cost of dredging being generally 
greater than originally estimated, it was found necessary in 188i, 
1883, and 1887 to add to the estimate for the completion of the whole 
work. The existing project for improvement, therefore, is the proj- 
ect of 1879, with the modifications indicated above, and proposes to 
secure a channel of 6 feet depth at mean low water, wdth wddth of 
800 feet up to the junction of the North and South branches and 
with a width of 150 feet in those branches, by means of dredging and 
diking, at an estimated cost (including appropriation of 1878 applied 
to this project) of $234,062. 

The sum expended under the existing project to the close of the 
fiscal year ending June 80, 1907, was $386,018.55, of which $195,893.95 
was for carrying out the project, $135,624.60 for maintenance, and 
$5,000 for the survey made in 1908. The project is completed, dredg- 
ing and dike repairs being required for maintenance of channels. 

During the past fiscal year dredging Avas in progress under two 
contracts, both under appropriation of March 8, 1905, for continuing 
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improvement and for maintenance.” Under the first, which was in 
force at the close of the last fiscal year, 17,112 cubic yards of material 
was removed from Island Beach bar. Under the second, 1,840 cubic 
yards was removed from Island Beach bar, 3,455 cubic yards from 
Upper Crossover, and 3,216 cubic yards from Reeves channel. This 
contract is still in force. 

The maximum draft that could be carried June 30, 1907, through- 
out the limits of the improvement was 5 feet at mean low water in 
channels not less than 50 feet in width. Mean range of tides : Outer 
bar, 5 feet; Highlands bridge, 3 feet; Seabright bridge, 1.3 feet. 

^ The commerce of this river, mainly in coal, farm products, ferti- 
lizer, and general merchandise, amounted in 1889 to 906,000 tons; in 
1902 to 657,000 tons ; in 1903 to 761,000 tons ; in 1904 to 780,290 tons ; 
in 1905 to 1,768,500 tons, valued at $8,215,000, and in 1906 to 1,668,500 
•tons, valued at $7,235,000. The passenger traffic is iiniiortant, the 
number of people carried by the Patten Line, South Branch, in 1902 
being; 264,635 ; in 1903, 277,^57; in 1904, 266,157, and in 1905, 310,367. 

It is proposed to apply the available balance to maintenance of the 
improvement in accordance with the project. 

Further details in reference to this wmrk may be found in the 
Annual Reports of the Chief of Engineers for 1896, page 797, and 
1900, page 185. 

Report upon survey of 1852 was made in October, 1853, and refer- 
ences to examinations and surveys may be found in the Annual Re- 
port of the Chief of Engineers for 1905, pages 153-154. 

Sketches of Shrewsbury River are printed in the Annual Reports 
of the Chief of Engineers for 1879, 1881, 1882, 1887, 1890, 1891, 1892, 
and 1893, and maps of the whole river are printed in House Document 
No. 123, Fifty-eighth Congress, second session, and in Annual Report 
of the Chief of Engineers for 1905, page 1054. 


July 1, 1906, balance unexpended $20, 430. 42 

Amount appropriated by river and harbor act approved March 2, 1907. K), 000. 00 


30, 430. 42 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 7, 448. 97 


July 1, 1907, balance unexpended 22,981.45 

July 1, 1907, outstanding liabilities 2,249.50 

July 1, 1907, balance available 20, 731. 89 

July 1, 1907, amount covered by uncompleted contracts 6, 816. 92 

(See Appendix G 6.) 


7. Manasquan River ^ New Jersey , — This is a small stream in the 
eastern part of New Jersey wUich empties into the Atlantic Ocean 
about 26 miles south of Sandy Hook; in its natural condition the 
low- water depth for several miles above the mouth varied from 4 to 6 
feet. The outlet, however, was obstructed by a shifting sand bar, on 
which the depth did not exceed l-J feet. After severe storms this 
outlet was sometimes entirely closed, remaining so until sufficient 
fresh water had accumulated in the river above to force an outlet into 
the ocean. 

A project for its improvement, adopted by the river and harbor 
act of March 3, 1879, based on examination and survey as printed in 
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Annual Eeport of the Chief of Engineers for 1879, pages 463"466, 
contemplated obtaining a permanent outlet for the river nearly at 
right angles to the shore, with a depth of 6 feet at mean low water; 
also dredging a channel in the lower river to the same depth. The 
estimated cost Avas $52,120. Work Avas suspended in 1883, after 
three appropriations, amounting to $39,000, had been expended on 
the improvement in the construction of two training dikes 1,515 and 
475 feet long, respect! Anly. 

The existing project, appro A^ed March 3, 1899, AA'ith subsequent 
modifications, AAdiicli is a modification of the original project, contem- 
plates obtaining an outlet 6 feet deep for the riAnr, and also in deep- 
ening the channel just above the mouth to the same depth, at an 
additional cost of $18,300 over the amount expended and on hand, 
making the total estimated cost of the improvement $59,300, to which 
should be added $1,075 expended for maintenance. 

The amount expended to June 30, 1907, was $41,023.36, of Axhich 
$39,000 Avas used for carrying out the project and $2,023.36 for main- 
tenance. 

This improvement, under present project, is aboiit half completed. 

Eeferences to examinations and siirA’-eys of the inlet are noted in 
the Annual Eeport of the Chief of Engineers for 1898, page 1070. 

During the past fiscal year no work has been done on this improA^e- 
meiit. 

The' maximum draft that could be carried tTune 30, 1907 Avas about 
2 feet at mean Ioaa^ Avater. Mean range of tides, 2.4 feet. 

The commerce amounts practically to nothing. The riA^er is used 
principally by small fishing craft; also by pleasure boats during the 
summer season. 

The improvement has not advanced to a condition Avhich Avould 
affect the rates of freight. It is stated that there Avill be a reduction 
AAdien the entrance is made navigable. 

It is proposed to apply the available balance to the maintenance 
of the improA^ement. 

Detailed descriptions of this improvement and histories of the 
Avork and maps are printed in the Annual Eeports of the Chief of 
Engineers for 1880, Part 1, pages 547-556; 1882, Part 1, page 701; 


1898, page 1070, and 1905, page 1056. 

July 1, 1906, balance unexpended— $4,995.29 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement ' IS. 65 

July 1, 1907, balance unexpended 4, 976. 64 

Amount (estimated) required for completion of existing project 14,375.00 

(See Appendix G 7.) 


8. Removing sunken vessels or craft obstructing or endangering 
navigation, — (a) of wooden hulk in Raritan Bay^ near Lorit 

lard,, N. J, — This Avreck Avas found to be a sunken hulk, just aAvasli at 
low tide and a menace to navigation. It has been partially bloAvn to 
pieces, but has not as yet been wholly removed. 

{!)) Wreck of canal boat ^^Geo, H, N otter ” in Kill van Kull^ N, Y. 
and N . J . — This wreck, loaded with soft coal, Avas found to be sunk 
in water 30 feet deep and a dangerous obstruction to navigation. The 
wreck and cargo were removed and disposed of on February 16. 
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Pieces of the stern still remaining were removed and disposed of on 
February 21. The amount expended for the removal of this wreck 
was $677.78. 

(See Appendix G 8.) 

EXAMINATIONS AND SURVEYS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

Eeports on preliminary examinations required by the river and 
harbor act approved March 3, 1905, of the following localities within 
this district were duly submitted by the district olficer. They were 
reviewed by the Board of Engineers for Eivers and Harbors, pur- 
suant to law, and were transmitted to Congress and printed in docu- 
ments as indicated : 

* 1, PreliminaTy examination of Atlantic Highlands^ Ne%o Jersey^ 

with a. view to the location of a hfeakwatev, — Eeport dated April 13, 
1906, is printed in House Document No. 85, Fifty-ninth Congress, 
second session. It is not deemed advisable for the United States to 
undertake this improvement. 

2. PreliminaTy examination of New Yo7k Bay from Kill van Kidl 
to a foint in the vicinity of Bedloe {Liberty) Island west of Robbins 
reef light-house^ with a vieio to a 21-foot channel of sufftxient 
width. — Eeport dated April 25, 1906, is printed in House Document 
No. 273, Fifty-ninth Congress, second session: It is not deemed 
advisable to undertake this improvement. 

S. Preliminary examination and flan and estimate of cost of im- 
frovement of Old South River New Jersey. — Eeports dated January 
27 and December 6, 1906, are j)rinted in House Document No. 335, 
Fifty-ninth Congress, second session. A plan for improvement, at an 
estimated cost of $20,908.80, is presented. 

Jf. Preliminary examination and survey of channel in Newark Bay., 
Neio Jersey., and Kill van Kidl., north of Shooters Island to the exist- 
ing channel near Corner Stake light., including the reef at Bergen 
Point light, with a view to obtaining a defth of 16 feet. — Eeports 
dated January 26 and December 6, 1906, are printed in House Docu- 
ment No. 337, Fifty-ninth Congress, second session, and a plan for 
improvement at an estimated cost of $280,115, with $5,000 annually 
for maintenance after completion, is presented. 

5. Preliminary examination and survey of Newark Bay and Pas- 
saic River, New Jersey, from Staten Island Sound to the Montclair 
and Greemoood Lake Railroad bridge, with a view to froviding in- 
creased defth and ividth. — Eeports dated January 18 and December 
28, 1906, are printed in House Document No. 441, Fifty-ninth Con- 
gress, second session. A plan for improvement at an estimated cost 
of $1,216,775, approximately, is presented. 

IMPROVEMENT OF DELAWARE RIVER, NEW JERSEY, PENNSYLVANIA, 

AND DELAWARE, AND OF CERTAIN W^ORKS IN DELAWARE BAY, 

DELAWARE. 

This district was in the charge of Maj. J. C. Sanford, Corps of 
Engineers, from July 1, 1906, to April 22, 1907, and from June 25 to 
June 30, 1907, and in the temporary charge of Maj. C. A. F. Flagler, 
Corps of Engineers, from April 22 to June 25 1907. Division 
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engineer, Col. Amos Stickne.y, Corps of Engineers, to June 4, 1907, 
and Col. D. W. Lockwood, Corps of Engineers, since June 4, 1907. 

1. Delaioare River^ New Jersey cmd Pennsylvania. — Trenton, the 
head of natural and actual navigation of the Delaware Kiyer, is 
about 30 miles above the upjier end of the port of Philadelphia. In 
its original condition this stretch of river was obstructed by several 
shoals. Between Bordentown and Trenton, a distmice of about 5 
miles, a narrow and circuitdus channel existed which carried only 
from 3 to 6 feet at mean low water. At Kinkora bar, about 9 miles 
below Trenton, there was a shoal carrying 7| feet, and at Fivemile 
bar, opposite the upper part of Philadelphia, a shoal crossed the 
Pennsylvania channel carrying only 3 to 4 feet at mean low water. 
There was, however, a depth of 13 feet past Fivemile bar in the 
New Jersey channel south of Petty Island.^ 

Below Philadelphia the river in its original condition presented" 
obstructions at Mifflin bar which reduced the depth at mean low water 
to 17 feet, at Schooner ledge and Cherry Island flats to 18 feet, at 
Bulkhead shoal and Baker shoal to about 20 feet, and at Duck Creek 
flats to about 20 feet. The lower end of Duck Creek flats is 5G miles 
below Philadelphia. 

In that part of the Delaware River between Trenton, N. J., and 
Bridesburg, Pa., efforts in the past have been directed toward reliev- 
ing commerce from the obstructions which exist in the upper 9 miles 
of the river and toward deepening the channels across Perriwig and 
Kinkora bars. 

Previous to 1885 the efforts to improve the river between Philadel- 
phia and the bay were confined to dredging, except at Schooner ledge, 
where solid rock was removed. The work was done under appropria- 
tions for special localities, and also under general appropriations for 
the Delaware River below Bridesburg. 

A Board of Engineers, convened by direction of the Secretary of 
War for the purjoose of considering the subject of the permanent 
imjirovement of Delaware River and Bay, recommended, in a project 
dated January 23, 1885, and adopted in that year, the formation of 
a ship channel from a point opposite Philadelphia and about mid- 
way between the American Ship Building Company’s yard and the 
Gas Trust wharf to deep water in Delaware Bay, having a least 
depth of 600 feet and a depth of 26 feet at mean low waRn*. The 
formation of such a channel was to be obtained, except at Schooner 
ledge, where rock would have to be removed, by regulating the tidal 
flow by means of dikes, with recourse to dredging where necessary, 
as an aid to such contracting and regulating woi-ks. 

The estimated cost of obtaining a channel of the above dimensions 
was about $2,425,000, which covered the estimated cost of the perma- 
nent improvement of the Delaware River between the up]Der i^art of 
Philadelphia and deep water in the bay. The annual cost of main- 
tenance was estimated at 10 per cent of the original cost for dredging 
and 1 per cent of the original cost for dikes. This estimate of cost did 
not include the improvement of Philadelphia Harbor, which was a 
separate project. 

In the river and harbor act approved March 3, 1899, Congress 
adopted a new^ project for the improvement of the river, providing 
for the formation of a channel 600 feet wide and 30 feet deep from 
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Christian street, Pliiladelphia, to deep water in Delaware Bay, at an 
estimated cost of $5,810,000. This project superseded the project of 
1885. At the time of adoption of the new project the 26-foot channel, 
with widths varying from 200 to 600 feet, had been formed from the 
upper part of Philadelphia Harbor to the bay, except at the follow- 
ing-named localities: Tinicum Island shoal, depth from 23.6 feet to 
26 feet over a distance of about 4,200 feet; above Schooner ledge, 
depth from 24 feet to 26 feet over a distance of about 4,800 feet; 
from below Marcushook to Bellevue, depth from 23 to 26 feet over a 
distance of about 13,500 feet. These distances are measured on the 
range lines. The distances measured between the 26-foot curves on 
the lines of deepest water were much shorter. 

Part of the 26-foot channel above Marcushook, Pa., was dredged 
by the city of Philadelphia under the supervision of this office, with 
•money appropriated by the city of Philadelphia. 

At the same time there was between Trenton and Philadelphia a 
channel 6 feet deep at mean low w^ater through Perriwig bar, a depth 
of 7 feet in the eastern channel at Bordentown, a channel 8-J- feet deep 
through Kinkora bar, and a channel 26 feet deep over the whole width 
through Fivemile bar. 

The total .amount expended on the 26-foot project since its adop- 
tion, in 1885, was $1,532,688.81, of which about $200,000 is estimated 
to have been applied to maintenance. In addition to this expenditure 
the following sums were expended since the adoption of the 26-foot 
channel, in 1885, on special localities on the river under appropriations 
made for the purpose : 


Channel across Smiths Island bar, between Philadelphia, Pa., and 

Camden, N. J $B0, 000. 00 

Between the upper part of Philadelphia, Pa., and Trenton, N. J 37, 500. 00 

Rebuilding and enlarging dike at junction of Schuylkill and Delaware 

rivers S, 000. 00 

Removing rock ledge opposite Petty Island 09,463. 26 

Expenses of Board of Engineer officers on project for channel 30 feet 
deep and 600 feet wide 7, 000. 00 


Total 146,963.26 


The entire amount expended on the improvement of the Delaware 
River from 1836 to June 30, 1907, under appropriations for special 
localities and the general river improvement, not including Philadel- 
phia Harbor, was $7,968,202.70, of which $124,500 was expended on 
the part of the river between Trenton and Philadelphia and $8,710.17 
for maintenance. 

Work under the existing project was commenced under an appro- 
priation of $300,000 contained in the river and harbor act of March 
3, 1899, and has been prosecuted under this and subsequent acts. 
Under the provisions of this act $69,463.26 was applied to the im- 
provement of the river between Trenton and Christian street, $7,000 
to the expenses of the Board of Engineer officers on project for a 
30-foot channel, and the balance, $223,536,74, under the existing 
project. 

The river and harbor act approved June 13, 1902, appropriated the 
sum of $600,000 for continuing this improvement under the existing 
general project, and authorized the letting of a contract or contracts 
to the extent of $2,400,000 additional. The work completed during 
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the fiscal year ending June 30, 1905, under the contracts entered 
into and by the operation of the plant belonging to the United States, 
was done under this authority. The entire amount authorized by the 
act to be contracted for was appropriated. 

The river and harbor act approved March 3, 1905, appropriated 
the sum of $500,000 for continuing this improvememt under the exist- 
ing general project, and authorized the letting of a contract or con- 
tracts to the extent of $1,000,000 additional. The work in progress 
during the past fiscal year was done under this authority. 

The sundry civil act approved June 30, 1906, appropriated the sum 
of $1,000,000 for continuing the improvement in completion of this 
contract authorization. 

The river and harbor act approved March 2, 1907, appropriated 
the sum of $895,000 for completing this improvement and authorized 
the letting of contracts to the extent of $500,000 additional for main- 
tenance oi the dredged channel, this amount (j^et to be appropriated) 
to be available, however, for use in completion of the project. 

Of this appropriation the sum of $40,000 is to be applied to main- 
tenance of the dredged waterway in Philadelphia Harbor above 
Christian street, Philadelphia. 

Up to the close of the fiscal year ending June 30, 1907, the sum of 
$4,936,550.63 was expended on the work of the existing project in 
surveys, in dredging at Duck Creek flats, Baker shoal, Salem Cove 
flats. Deep Water Point, Cherry Island flats, Schooner ledge rock 
area, Tinicum and MifHin bar shoals, and in the constiTietion of bulk- 
heads for the reception of dredged material and to act as training 
walls to direct the currents. 

At Baker shoal the work of bulkhead construction has resulted in 
the completion of 30,627 linear feet of structure. At Cherry Island 
flats the 'work of bulkhead construction has resulted in the completion 
of 4,535 linear feet of structure. The work of dredging under the 
30- foot project resulted in the formation of a channel 30 feet deep 
at mean low water, about 20,500 feet long, and with an average width 
of 600 feet through the upper part of Baker shoal ; a channel of the 
same depth, with length of 43,000 feet, and 600 feet in width through 
Duck Creek flat shoal, and a channel of the same depth and 600 feet 
in width for a distance of 12,500 feet through Salem Cove flats shoal. 
The wmrk of dredging through the shoals between Finns Point and 
the south line of Pennsylvania, in section 3, subsections A and B, sec- 
tion 4, subsections A and B, and section 5, subsection A, has resulted 
in the formation of a channel 30 feet deep at mean lo^v wuter, about 
70,200 feet long, and with a width of from 240 to 550 feet. The 
channel through Tinicum Island flats, Mifflin bar, and the shoal 
opposite Port Richmond has been deepened and improved by Govern- 
ment dredges. 

The wmrk of rock removal at Schooner ledge is now about 60 per 
cent completed. 

The greatest draft of water that could be carried at mean low water 
on June 30, 1907, over the shoalest part of the river below Phila- 
delphia was about 23.1 feet on center line of channel on the Schooner 
ledge light-house range opposite Chester, Pa. The dredging of this 
part of the channel to 30 feet depth has recently been begun. 
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It is proposed to apply the available and authorized funds to com- 
pletion of the project and maintenance of the dredged channel. This 
will include widening of the channel beyond 600 feet at the bends 
below Philadelphia, as well as dredging in subsections 3x1, 3B, 4A, 
4B, and 5 A to obtain the project width, completion of rock removal 
at Schooner ledge, and surveys, engineering and office expenses under 
the general project, the Avork to be done by contract or bv hired labor 
and Government plant, as may be to the best interest of the United 
States. 

In 1905 the State of Pennsylvania and the city of Philadelphia 
appropriated sums aggregating" $750,000 to be expended in accordance 
with the general projection that part of the river betAA'Cen the south 
line of Pennsylvania and the city of Philadelphia. This money is to 
be expended by the city of Philadelphia, and the Avork to be done is 
•to be under the siqDervision of the United States engineer officer in 
charge of the improvement. 

Under date of July 27, 1906, the United States entered into an 
agreement Avith the city of Philadelphia Avhereby Government plant 
should be placed on the Avork in sections 7 and 8 and operated under 
the direction of this office ; all cost of the Avork to be paid by the city 
of Philadelphia. The city further entered into a contract Avith the 
American Dredging Company, under date of October 27,^ 1906, for 
the dredging of the entire channel to full width and depth in sections 
6A, 6B, and 9 for a lump sum in each case. 

Work under the aboA^e agreement Avith Government plant in sec- 
tions 7 and 8 has resulted in a channel through Tinicum Island flats 
29 to 30 feet deep and from 130 to 600 feet in Avidth, and a similar 
channel through Mifflin bar shoal varying in Avidth from 280 to 600 
feet. 

The contract dredging has resulted so far in a channel of the 
required depth and Avidth of 600 feet in subsection 6A and of 50 to 
250 feet in subsection 6B. 

For 1890 the total foreign freight movement of the DelaAvare River 
was estimated at 2,923,994 tons and the total domestic freight move- 
ment at 8,433,276 tons; total, 11,356,270 tons. For 1906 the total for- 
eign freight moA^ement Avas estimated at 5,533,930 tons and the total 
domestic freight moA^ement at 20,577,117 tons; total, 26,111,047 tons. 

During the past fiscal year the following sums Avere derived from 
the sources stated and credited to the appropriation for this im- 
provement : 

On account of U. S. dredge DeUnvare, for services in the Wilmington, 


N. C., district .$1,303.87 

On account of sales of United States property 660. 00 

On account of sales of blueprints 11. 98 


Total 1,975.85 
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COMMERCIAL STATISTICS. 

The following statement concerning the foreign commerce of the Delaware 
River for the years ending December 31, 1905 and 1900, is compiled from the 
reports of the board of trade of the city of Philadelphia : 


Articles. 

; 1UU5. 

i 1906. 

imports': 

1 

1 T(yns. 

58, 719 

Tons. 

Drugs and chemicals — 

^ IIS; 104 

1 31, 000 

1 20, 790 

! 299,844 

! 252,118 

213, 206 
31,295 
' 68, 333 

377, 241 
255, 057 
787, 803 




Miscellaneous - - 

5S4, 670 


Total 

1,365,245 j 

1,732,936 


EXPORTS. 

Grain and flour 

Petroleum and products 1 

Miscellaneous 

749,900 

I 365,692 ' 

1 1,242,824 ! 
' 909,023 i 

642, 249 
343,019 
1,209,642 
1, 606, 085 

Total 

3.267,439 i 

1 

3, 800, 995 


The following statement concerning the domestic and coastwise commerce of 
the Delaware River for the years ending December 31, 1905 and 1906, has lieen 
compiled from returns made by shippers, consignees, and carriers : 


Article?. 


ARRIVALS, 


Chemicals — 

Coal 

Lumber 

Sand 

Miscellaneous. 

Total 


DEPARTURES. 

Chemicals 

Coal 

Fertilizers 

Iron, manufactured 

Miscellaneous 


1905. i 1906. 


Tons. 

Value. 

Tons. 

Value. 

104, 033 
611, 218 
903, 068 
1,779, 712 
, 5, 147, 104 

S4, 142,055 
1,761,913 
9,310,598 
951,912 
799,313,529 

164, 8.L8 
617, 089 
857, 713 
2, 052, 441 
4,656,566 

S'3, 794, 174 
2,236, 895 
13, 652, 523 
1,338,378 
670,781,019 

8,545, 135 

815,480,007 

8, 348, 627 

691, 802, 989 

103, 572 
7, 694, 946 
94, 373 
76, 546 
4,236, 315 

2, 598, 496 
30,402,184 
1,586,274 
2, 192, 994 
622,028, 619 

79, 644 
7, 730, 543 
110,931 
76, 239 
4,231,133 

2, 191, 711 
27, 206, 621 
2, 335, 920 
2, 549, 832 
586, 039, 298 

12, 205, 752 

658, 808, 567 

12, 228, 490 

620, 323, 382 


Total 
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July 1, 1906, balance unexpended $ 1 , 194,625. 75 

June 30, 1907, credited to appropriation during fiscal year: Sales 
of condemned property, $660; sales of blueprints, $11.98; ac- 
count services of U. S. dredge Delaicare in Wilmington, N. C., 

district $1,303.87 ; total ! 1 , 975. 85 

Amount appropriated by river and harbor act approved March 2, 

1907 895, 000. 00 


2, 091, 601. 60 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $1, 049, 633. 28 


For maintenance of improvement 8, 710. 17 

1,058,343.45 

July 1, 1907, balance unexpended 1, 033, 258. 15 

July 1, 1907, outstanding liabilities 90, 613. 26 

• July 1, 1907, balance available 942,644.89 

July 1, 1907, amount covered by uncompleted contracts 200, 774. 80 


Amount (estimated) required for completion of existing project—. 500,000.00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for maintenance of improvement, in addition to the 

balance unexpended July 1, 1907 500,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix H 1.) ' 

Perriioig har^ Delaware River , — The project for this improve- 
ment was adopted March 2, 1907, and provides for dredging a channel 
7 feet deep at mean low water with a bottom width of 200 feet, in 
three straight stretches through Perriwig bar, at estimated cost of 
$50,000. This sum was appropriated in the river and harbor act of 
March 2, 1907, for completing the improvement. 

During* the past fiscal year a new survey was made of the locality, 
and specifications were prepared with the view to advertising for 
proposals for the work to be done. In this work to the close of the 
year the sum of $530.29 had been expended. 

The plan of improvement is printed in House Document No. 852, 
Fifty-ninth Congress, first session. 

Amount appropriated by river and harbor actl approved March 2, 1907. $50, 000. 00 
June 30, 1907, amount expended during fiscal year, for works of 


improvement 530. 29 

July 1, 1907, balance unexpended 49,469.71 

(See iVppendix IT 2.) 


S. Har^bor between Philadelphia,^ Pa,,^ and Camden,^ N, /. — The 
project for this improvement was adopted in 1888, and was com- 
pleted in 1898 at a total cost of $3,934,912.76. The final report upon 
completion of the wmrk is printed in the Annual Eeport of the Chief 
of Engineers for 1899, page 1330. 

The commercial statistics pertaining to this harbor are included in 
the statistics accompanying the report for the improvement of Dela- 
ware River. 

Under date of April 5, 1906, the Secretary of War allotted the sum 
of $10,000 from the emergency appropriation of $300,000, carried by 
the river and harbor act approved March 3, 1905, for the restoration 
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of channels or river and harbor improvements heretofore established 
or made by the Government, to be applied to removal, by dredging-, of 
shoal places within the limits of the channel previously dredged by 
the United States under the completed project for the improvement 
of this harbor. These shoal places were found to exist in the channel 
of the harbor at localities lying principally between Allegheny avenue 
and Moore street, Philadelphia. The $10,000 was for expenditure in 
dredging a portion of this shoaling b}^ the use of the U. S. dredge 
Delaware^ constructed for work on the Delaware Eiver. 

This work was completed in July, 1906, by the U. S. dredge 
Delaware in the removal of 10,968 cubic yards of material. In 
the fiscal year 1906 this dredge removed 98,432 cubic yards, mak- 
ing the total quantity of material removed under the allotment 
109,400 cubic yards, which was pumped ashore at MifEin bar by the. 
United States rehandling machine Cataract. The total cost of this 
work to June 30, 1907, was $9,977.27. The sum of $7.06, remaining 
from the allotment was redeposited to the credit of the appropriation. 

It is understood that the appropriation made in the river and har- 
bor act approved March 2, 1907, and the additional amount author- 
ized by the same act for improving Delaware River, New Jersey, 
Pennsylvania, and Delaware, completing improvement, is available 
for maintenance of the previously dredged channel along the Phila- 
delphia water front above Christian street. 

July 1, 1906, balance unexpended from allotment of $10,000 from ap- 
propriation for emergencies in river and harbor works, act of March 


3, 1905 $7, 292. 70 

June 30, 1907, amount expended during fiscal year : 

For maintenance of improvement $7. 2B9. 97 

Returned to Treasury 7.00 

7, 277. 03 


July 1, 1907, balance unexpended 15. 67 

July 1, 1907, outstanding liabilities 15.67 


(See Appendix H 3.) 

J. Ice Iiarhor at Marcushook.^ Pa . — In 1785 the Commonwealth of 
Pennsylvania built two wharves upon crib piers at Marcushook for 
the convenience of commerce. In 1829 an appropriation was made 
by Congress for repairing the piers and improving the harbor. 

In 1866 a project was adopted for a harbor in Delaware River to 
protect vessels against moving ice. The old work at Marcushook 
was utilized as far as possible. The amount expended from 1866 to 
June 30, 1907, was $213,962.46. Since 1899 all expenditures have 
been for repairs and maintenance. The last amount appropriated 
for the work was $5,000, by act of September 19, 1890. 

The harbor covers an area of 12 acres, of which about one-half has 
a depth of 12 to 18 feet and the other half 18 to 25 feet at mean 
low water. The protection consists of the old landing piers and 
seven detached piers, having foundations of wooden cribs filled with 
stone, the superstructures being faced with cut stone. The detached 
piers appear to be in good condition. 

During the past fiscal year no work was in progress. 

Rules for the use of the landing piers were approved by the Acting 
Secretary of War under date of April 29, 1904. 
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July 1, 1906, balance unexpended $37.54 

July 1, 1907, balance unexpended 37. 54 

(See Appendix H 4.) 

5. Iron pier in Delaware Bay^ near Leiees^ Del . — The original proj- 
ect for this v-ork proposed the construction of a landing pier about 
1,700 feet in length, extending from the shore south of the break- 
water into Delaware Bay to a depth of 22 feet at mean low water, 
the pier to consist of a substructure of wrought-iron screw piles, sur- 
mounted by a timber superstructure. The work was commenced in 
1871 and completed, except as to superstructure, in 1880. 

The work done to June 30, 1890, resulted in the construction of 
1,155 linear feet of pier 21 feet in width and 546 linear feet 42 feet 
in width, or a total length of 1,701 feet. The depth of water at the 
outer end of the pierhead was about 21 feet at mean low water. 
*Since construction the pier has been repaired and cared for by the 
United States, 

The total expenditures to June 30, 1907, were $385,339.40. Of this 
amount, $27,000 was applied to the maintenance of the improvement. 

The right to use the pier for railway purposes, granted in the act 
of July 15, 1870, has never been exercised, and doubtless never will 
be, as the pier has not sufficient strength to support the weight of 
modern freight engines. It is therefore impossible to obtain any 
assistance from the railroad company in maintaining and repairing 
the structure. 

During the past fiscal year no work was in progress. 

The pier is of great use for the purposes of the Government engi- 
neer, light-house, and quarantine services. It is of very great value 
to vessels frequenting the breakwater harbor in winter, when the 
harbor is packed with floating ice, rendering the anchorage danger- 
ous. At such times vessels eagerly seek its shelter and protection. 

It is proposed to hold the available balance of $820.60 for main- 
tenance and repairs as needed. 

The mean range of tide at the pier is 4.5 feet. 


July 1, 1906, balance unexpended $820. 60 

July 1, 1907, balance unexpended I 820. 60 


(See Appendix TI 5.) 

6. Delaware BreoJ^water.^ Delaware . — The final report of the local 
officer upon this work was submitted June 19, 1899, and is printed in 
the Annual Keport of the Chief of Engineers for 1899, page 1346. 

The depths in the protected anchorage vary from 114 to 18 feet at 
mean low water, and the harbor is available for vessels drawing up to 
about 16 feet. 

The amount expended on this work up to June 30, 1907, was 
$2,807,479.06. No portion of this amount has been applied to main- 
tenance. 

During the fiscal year ending June 30, 1903, a survey of the break- 
water harbor was completed as a part of a survey of the national 
harbor of refuge. 

The mean range of tide is 4.5 feet. 

It is proposed to reserve the available balance of $875.64 for repairs 
to the breakwater and for surveys and examinations of the work. 
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July 1, 1906, balance unexpended ^^875. 64 

July 1, 1907, balance unexpended 875.64 

(See Appendix H 6.) 

7. Harbor of refuge^ Delaioare Bay^ Delaware.— project for the 
construction of this harbor, which was adopted and pro Added for 
under the continuous-contract system in the rii^er and harbor act of 
June 3, 1896, includes the construction of a breakAvater on the line of 
least depth along the eastern branch of the shoal knoAAui as the 

Shears,” and the construction of a row of ice piers across the upper 
end of the harbor to protect it from ice descending the bay? at a total 
cost not to exceed $4,665,000. 

No expenditures AA^ere made on this improA^ement preAdous to June 
30, 1896. 

Up to the close of the fiscal year ending June 30, 1907, $2,238,205.34:. 
had been expended in the construction of the breakAA^ater and ice 
liiers. 

No part of this amount Avas apj)lied to the maintenance of the 
AA^ork. 

During the fiscal year ending June 30, 1904, the sum of $338.43 
Avas expended on a surA^ey made of the harbor. 

The breakAAuiter AA^as completed on December 11, 1901. The super- 
structure of the breakAARiter has a length of 7,950 feet and the sub- 
structure a length of 8,040 feet, measured on the loAA^-AAoiter line. 

A project for the construction of 10 ice piers aauis submitted on 
April 5 and approA^ed April 23, 1900. This AAmrk aauis commenced 
during the fiscal year ending June 30, 1901, and completed NoA^ember 
22, 1902. Seventy-one thousand three hundred tons of stone was 
deposited in the work. 

A project for the construction of additional ice piers Avas submitted 
under date of June 7 and approved June 30, 1902. Work under this 
project was begun August 4, 1902, and completed June 19, 1903. 
Thirty-seven thousand six hundred and seA^enty-three tons of stone 
Avas deposited, completing 5 ice piers. 

A report was submitted under date of November 19, 1902, contain- 
ing project and estimates for further protection of the harbor. A 
further report on this subject, containing a detailed project and esti- 
mate of cost of the proposed extension of the breakwater at this 
harbor, was submitted under date of November 14, 1903. Both 
reports and the recommendations of the Board of Engineers for 
Rivers and Harbors are published in House Document No."548, Fifty- 
eighth Congress, second session, and also contained in the Annual 
Report of the Chief of Engineers for 1904, pages 1215-1225. 

It is proposed to reserve the available balance of $1,128.66 for 
repairs and surA^eys and examinations of the work. 

The great value of this harbor to commerce is due to its location. 
It is about equidistant from New York, Philadelphia, and the capes 
of Chesapeake Bay (the ocean entrance for the ports of Baltimore, 
Norfolk, and Newport News), and is therefore an especially conven- 
ient port of call for the entire commerce of the North Atlantic coast. 
It is now largely used by vessels awaiting orders to ports for discharge 
or loading. During the year ending December 31, 1905, 1,013 vessels 
(not including small craft) called at this harbor. 
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By the construction of the breakwater the usefulness of this anchor- 
age has been greatly increased, not only as a port of call but also as a 
harbor of refuge. Vessels bound from northern to southern or from 
southern to northern ports are able to go to sea in doubtful weather 
with the assurance of finding ample protection at the Delaware capes 
if overtaken by storm. 

Details as to this improvement may be found in the Annual Eeport 
of the Chief of Engineers for 1897, pa*ge 1216. A map is printed in 
House Executive Document hTo. 112, Fifty-second Congress, first 
session. 

The mean range of tide is 4.5 feet. 


July 1, 1906, balance iiriexpencled $1,128.66 

July 1, 1907, balance unexpended 1, 128. 66 


, (See Appendix IT 7.) 

8. Removing sunken vessels, or craft ohstructmg or endangering 
navigation , — '{a) Wreck of harge Alice in Delaware River near 
Tinicum Island. — This wreck was considered an obstruction to navi- 
gation; its removal was authorized on June 30, 1904. The wreck has 
not yet been removed. It is proposed to do the work of removal by 
the use of plant belonging to the United States. 

(&) Wreck of a fonton in the eastern channel of the Delaware 
River off Gloucester,^ N . e/.— This wreck being considered a dangerous 
obstruction to navigation, its removal was authorized under date of 
February 23, 1906. Sealed proposals for its removal were received 
and opened on March 12, 1906, but rejected, the prices being con- 
sidered too high. It was therefore decided to remove it with Govern- 
ment plant, which work was completed August 9, 1906. The total 
cost of its removal was $457.01. 

(<?) Wreck of unknown cajnal l)oat in Delaware River at New 
Castle,^ Del. — This wreck being considered a dangerous obstruction to 
navigation, its removal was authorized under date of June 20, 1906. 
The removal of this w^eck by contract ivas completed July 21, 1906. 
The total cost of removal was $385.05. 

{d) Wreck of schooner Hampton in Delaware Bay off Fortesque 
Beach^ New Jersey. — This wreck being considered a dangerous ob- 
struction to navigation, removal was authorized under date of August 
2, 1906. The work of removal hj contract was completed September 
28, 1906, at a total cost of $399.83. 

The total amount expended during the past fiscal year upon removal 
of wrecks was $1,264.08. 

(See Appendix IT 8.) 

IMPROVEMENT OF RIVERS AND HARBORS IN SOUTHERN NEW JER- 
SEY AND OP CERTAIN RIVERS AND HARBORS IN DBEAWARE. 

This district was in the charge of Maj. C. A. F. Flagler, Corps of 
Engineers. Division engineer, Col. Amos Stickney, Corps of Engi- 
neers, to June 4, 1907, and Col. D. W. Lockwood, Corps of Engineers, 
since that date. 

7. Rancocas River New Jersey. — The Eancocas Eiver is a tributary 
of the Delaware Eiver, its mouth being about 11 miles above the 
Pennsylvania Eailroad terminal and ferry at Camden, N. J. 
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In its original condition the minimum depth was 4r| feet at mean 
low water from the junction of the forks near Centerton to its mouth, 
a distance of miles. Above Centerton the depth on the Mount 
Holly Branch, a distance of 54- miles, was generally about 2i feet. 
From the forks to Moores Landing, the head of navigation on the 
Lumberton Branch, a distance of 3.G miles, the low-water depth over 
shoal places was 3 feet. The mean range of tides at Centerton is 
about 5 feet. 

The original project, which was ado]3ted by Congress in the act of 
March 3, 1881, proposed the formation, by a dike at Coates bar, and 
dredging elsewhere, of a channel from 150 to 200 feet wide and 6 feet 
deep at mean low water from the mouth to Centerton and thence to 
Mount Holly, a channel 5 feet deep. Operations under this project 
were carried on from 1881 to 1895, and were directed to the formation 
of a low-water channel 100 feet wide and 6 feet deep from the mouth 
to Centerton and 50 feet wide and 5 feet deep for a distance of about 
If miles above Centerton. 

An appropriation of $2,000 for this river, made in the act of June 
3, 1896, was required by the act to be expended in the improvement 
of the Lumberton Branch and was applied in the fiscal year 1898 to 
dredging, and an appropriation of $2,000 made in the river and harbor 
act of March 3, 1899, Avas likewise required to be expended in the 
Lumberton Branch and was applied to dredging. 

The river and harbor act of June 13, 1902, appropriated $3,000 for 
continuing the improvement of the Lumberton Branch, and with this 
appropriation contraction works, consisting of low wing dams, were 
built and placed in 1903 at points along the riA^er Avhere the channel 
had been dredged and had refilled. 

No work was done during the past fiscal year. 

The amount expended on this improvement to June 30, 1907, is 
$44,4:79.45, of which $6,979.24 was on the Lumberton Branch. No 
part of these ex^Aenditures was for maintenance. 

The maximum draft that could be carried June 30, 1907, at mean 
low water, over the shoalest f)ai*t of the river between the mouth and 
the Forks ” and Centerton, was 5 feet. 

It has been impracticable to ascei-tain wdiat direct effect the im- 
provement of the channel has had upon freight rates or the extent of 
the commerce during the past year. For 1903 the commerce reported 
Avas 462,971 tons, valued at $9,634,550. 


July 1, 1906, balance unexpended $20. 76 

July 1, 1907, balance unexpended 20. 76 


(See Appendix II.) 

Cooper Greeks New Jersey , — This creek enters the Delaware 
Eiver in the city of Camden, just above Cooper Point. It was navi- 
gable at mean high ivater for a distance of 9 miles from its mouth for 
vessels drawing 5 feet, and for the first 5 miles for vessels of ll-J feet 
draft. The mean range of the tide at the mouth is about 6 feet. For 
a distance of 1| miles from the mouth the width of the stream aver- 
aged about 80 feet at low water and about 120 feet between the banks, 
and the channel in its original condition had a depth at mean high 
water of from 12 to 15 feet, except at one place where the depth was 
9| feet. 
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The project for this improvement Avas adopted in the river and 
harbor act of June 3, 1896, and is printed in the Annual Report of the 
Chief of Engineers for 1895, page 1102. It provides for the forma- 
tion, by dredging, of a channel 70 feet Avide at bottom and 18 feet deep 
at mean high water from the mouth of the creek to Browning’s 
Chemical Works and a channel of the same dimensions through the 
bar just outside the mouth — in all, a distance of about 9,000 feet. 
The estimated cost, including contingencies, is $35,000. 

The river and harbor act of June 3, 1896, appropriated $37,000 for 
completing this imiirovement, of Avhich $2,500, or as much thereof as 
might be necessary, ivas to be expended in rebuilding the dike on the 
GoA^ernment reseiwation in the Delaware RiA^er at AVoodbury Creek. 

During the fiscal year ending June 30, 1897, the sum of $2,500 Avas 
^expended in rebuilding the dike at AA’^oodbury Creek referred to, and 
*in 1898-99 the channel in Cooper Creek Avas dredged. This dredg- 
ing resulted in the formation of a channel extending from the mouth 
to the Camden Iron AA^orks, 7,500 feet long, 50 to 70 feet Avide, except 
at the bridges, AA^here the AAudths are 30 feet, and 18 feet deep at mean 
high Avater (12 feet at mean Ioaa" water). At State street the depth 
made Avas only 14 to 15 feet on account of a city water main crossing 
the stream at that depth. Further operations Avere suspended to 
aAvait the loAvering of this pipe, AAdiich Avas contemplated by the city. 
To meet the AA^ants of the traffic in the creek the channel Avas dredged 
in 1906 betAveen the State Street Bridge and the 12-foot contour in 
the DelaAvare River to a depth of 12 feet at mean Ioav water and a 
Avidth of 70 feet. 

It is proposed to complete the inijirovement to the extent of the 
funds available as soon as the city of Camden removes or loAvers the 
water pipe at State street. Under a contract made by the city, oper- 
ations for lowering the pipe are to begin in the early part of July, 
1907. 

The maximum draft that could be carried on June 30, 1907, at 
mean Ioav water over the shoalest part of the channel Avas 12 feet from 
the DelaAvare River to State Street Bridge, thence 7 feet to the Cam- 
den Iron Works, and thence 5 feet to BroAvning’s Chemical AVorks. 

The amount expended to June 30, 1907, is $30,970.76, exclusive of 
the $2,500 expended in rebuilding the dike at AA^oodbury Creek. Of 
this amount $5,294.66 Avas for maintenance. 

It has been impracticable to procure complete commercial statistics, 
but so far as receiA^ed the total tonnage of receipts and shipments on 
the creek for the calendar year ending December 31, 1906, was 
264,539, A^alued at $2,165,412. 

The effect of the improvement made in this stream on freight rates 
is that it has reduced the rates by permitting larger A^essels to be 
secured for long voyages, Avhich was formerly impossible. The ^rail- 
road rates to points in the United States east of Cape Cod are 25 per 


cent higher than by water. 

July 1, 1906, balance unexpended $8, 602. 20 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 96 

July 1, 1907, balance unexpended 3, 529. 24 

Amount (estimated) required for completion of existing project 5, 072. 96 

(See Appendix I 2.) 
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$. Mantua Oreek^ New Jersey . — Mantua Creek is a stream flowing 
into the Delaware River at a point about 10 miles belo^v the terminal 
and ferry of the Pennsylvania Railroad at Camden, N. J. 

In its original condition it was navigable at high water for a dis- 
tance of one-half mile above its mouth to the phosphate Avorks of the 
I, P. Thomas & Sons Company for vessels of 18 feet draft ; thence 8| 
miles farther, to Paulsboro, for vessels drawing 9 feet ; thence 8| miles 
to Parkers Landing for tugs and barges drawing 6 feet, this being the 
head of steam navigation ; thence 4.1 miles to Mantua, 111 miles above 
the mouth, small boats and barges of 8 to 4 feet draft passed up on 
the tide. The navigable portion is generally bordered by low ground, 
protected from overflow by earthen banks. The general course of the 
stream is tortuous, and its navigation was much obstructed by bars, 
sharp bends, and the upper portion by stumps and overhanging trees.^ 
The stream, on account of its flat watershed, is subject to only mod- 
erate freshets, which seldom exceed 2 to 8 feet above tide water. The 
range of tide is 6 feet at the mouth, 4.5 feet at Paulsboro, 8.4 feet 
at Berkley, and 2 feet at Mantua, which is the head of navigation. 
The low-water width near the mouth averaged 160 feet, decreasing 
to about 100 feet at Paulsboro. Above Paulsboro the width decreased 
to 88 feet at Parkers Landing, and near Mantua to 50 feet. 

The approved project for the improvement, which was adopted by 
Congress in river and harbor act or March 8, 1899, contemplates the 
dredging of a channel 100 feet wide on the bottom and 12 feet deep 
from the 12-foot contour in the DelaAvare Ri^^er, through the marsh to 
the phosphate works, a distance of 2,200 feet ; thence SO feet wide on 
the bottom and 8 feet deep to Paulsboro, 6,800 feet, making a chan- 
nel nearly direct by cutting off three bends ; thence to Parkers Land- 
ing, near Berkley, 8 miles, with one cut-off 60 feet Avide and 7 feet 
deep ; and the dredging of a cut-off' 850 feet long, 50 feet Avide, and 8 
feet deep, 9,000 feet above Berkley; also the removal of overhanging 
trees above Berkley and the construction of jetties on both sides at 
the mouth of the creek. The estimated cost of this iniproA^ement is 
$145,080. Such lands and rights as were considered necessary for the 
cut-offs Avere purchased in September, 1900, at a cost of $8,000. Dur- 
ing the fiscal year ending June 80, 1901, the channel between the phos- 
phate works and Paulsboro was dredged to the project dimensions and 
the three cut-offs made as planned, and betAA^een NoA^ember, 1908, and 
January, 1905, a channel 12 feet deep at mean low water Avas dredged 
direct from the 12-foot contour in the Delaware River to the phos- 
phate works, cutting off the old mouth, the width made being 110 feet 
across the flats and 100 feet at the upper and lower ends of this 
dredging. 

Work for the protection of the channel at the new mouth to the 
extent of the available funds was begun on November 8, 1906, under a 
contract for jetty and dike construction, and to the end of the fiscal 
year 307 linear feet of jetty had been built on the east side of the 
entrance to the creek and 301 feet on the west side ; also 186 feet of 
dike to close a gap in the bank of dredged material, just inside of the 
entrance. 

The amount expended on the improvement to June 80, 1907, is 
$ 595599 , 68 , of which $56,599.68 is on the present project. No expendi- 
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ture has yet been made for maintenance. About three-fifths of the 
work on the project remains to be done. 

The river and harbor act of March 2, 1907, appropriated $34,450 
for continning the improvement and authorized a sufficient amount 
thereof to be applied to the construction of a dike to close the old 
mouth of the creek. These funds it is proposed to apply to the com- 
pletion of the jetties and the construction of the dike referred to, and 
thereafter to redredge the channel where needed with the funds 
remaining on hand. "Proposals for the jetty and dike construction 
were opened on June 21, 1907, and contract awarded. It is expected 
that the work will be begun shortly. 

The maximum draft that could be carried on June 30, 1907, at mean 
low water over the shoalest part of the creek under improvement was 
10 feet to the phosphate works, thence 5-| feet to Paulsboro, and 
•thence 2-| feet to Parkers Landing. 

The receipts and shijiments for the calendar year 1906 are reported 
to have been 240,220 tons, valued at $984,700. 

The improvement of Mantua Creek is reported to have reduced 
freight rates on car floats by fully 25 per cent, and has greatly facil- 


itated shipments. 

July 1, 1906, balance unexpended $15, 564. 54 

Amount appropriated by river and harbor act approved March 2, 1907 _ 34, 450. 00 

50, 014. 54 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 

July 1, 1907, balance unexpended 37, 850. 32 

July 1, 1907, outstanding liabilities 2, 400. 00 

July 1, 1907, balance available 35, 450. 32 

July 1, 1907, amount covered by uncompleted contracts 650. 00 

Amount (estimated) required for completion of existing project 50,580.00 

(See Appendix 13.) 


J. Raccoorh Greeks New Jersey , — This creek rises in Gloucester 
County, flows in a northwesterly direction, and empties into the 
Delaware Eiver at a point nearly opposite Marcushook, Pa. A pre- 
liminary examination and survey of Kaccoon Creek was made in 
1899, and a report, with estimated cost of improvement, is printed in 
Annual Report of the Chief of Engineers for 1900, pages 1590-1598. 

It was navigable at high water for a distance of three- fourths 
mile above its mouth to Bridgeport for vessels of 9 feet draft, thence 
3i miles farther to Springer’s wharf for vessels drawing 7 feet, and 
thence 4| miles to Swedesboro, the head of steam navigation for 
boats and barges having a draft of 4 feet. Above Swedesboro the 
stream was narrow, shoal, and very crooked. The navigable por- 
tion, when it left fast land, wound through meadows lying 2 or 3 feet 
above low water, which, except for the 2 miles immediately below 
Swedesboro, were generally protected from overflow by revetted 
earthen banks. Navigation was much obstructed by bars and a few 
sharp bends. 

The range of tide varies from 6 feet at the confluence with the 
Delaware Eiver to 4.9 feet at Swedesboro, where it is considerably 
influenced by winds and freshets. 
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The approved project, adopted by river and harbor act of June 13, 
1902, j)roposes the formation of a dredged channel 7 feet deep and 
75 feet in width at mean low water from the mouth for a distance 
of If miles to Bridgeport, thence a channel of the same depth and 
60 feet wide to Springer’s wharf, and thence a channel 5 feet deep 
at mean low water and 40 feet in width to the head of navigation 
at Swedesboro, 9| miles from its mouth, together w'ith the widening 
of the channel around sharp.bends, at an estimated cost of $102,135. 
That act appropriated $15,000, and between August, 1903, and 
March, 1904, a continuous channel Avas dredged from the mouth of 
the creek to the liigliAvaA^ bridge at Bridgeport and thence across 
Springers bar. The length improved Avas about 5 miles. 

With an appropriation of $15,000 in 1905, the channel between the 
Delaware Eiver and Springer’s A\diarf Avas redredged to the project 
dimensions, and above the latter point the channel Avas dredged to r 
depth of 5 feet at mean Ioav Avater and a AAudth of 40 feet to flie head 
of naAugation at SAvedesboro. This completed about three-fourths 
of the project. 

No Avork has been done on the improvement during the past fiscal 
3^ear. The disbursements were for outstanding liabilities and exam- 
inations. 

The river and harbor act of March 2, 1907, appropriated $15,000 
for continuing the improA'cment and for maintenance, and authorized 
a sufficient amount thereof to be applied to the making of a cut-off 
at Molonox shoal, with the proviso that no expenditure shall be made 
thereon until the land needed therefor shall have been deeded to the 
United States free of expense. 

A project for the expenditure of the appropriation has been ap- 
proved. This provides for making the proposed cut-off and redredg- 
ing the channel Avhere it has shoaled to its project dimensions from 
the DelaAvare River to SAvedesboro, and this Avork is to be under- 
taken as soon as title is secured to the land required for the cut-off. 
Negotiations therefor are noAV in progress. 

The amount expended on the improvement to June 30, 1907, is 
$22,785.43, of which $2,539.78 was for maintenance. This is exclu- 
sive of $757,23 expended in 1882 for an examination under the riA’^er 
and harbor act of August 2, 1882. 

The maximum draft that could be carried June 30, 1907, at mean 
low Avater, over the shoalest part of the creek, Avas 7 feet from Dela- 
Avare Bay to Springer’s and thence 5 feet to Swedesboro. 

The improvement of the stream has so far had no marked effect 
upon freight rates, as sufficient time has not elapsed since the dredg- 
ing Avas extended to Swedesboro. Bulky freight by Avater, hoAVCA^er, 
costs only about half that by rail. 

The commerce of the creek during the calendar year 1906, as re- 
ported, Avas 188,864 tons, valued at $1,995,880. 

The present project as estimated is complete except as to Avidening 
at bends and the construction of the cut-off at Molonox shoal, but the 
execution of the work has improved the stream by increasing the tidal 
range in the upper waters about 1 foot. To effect the provisions 
of the project it is therefore necessary to do additional dredging to 
secure the low-water depth provided. 
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July 1, 1906, balance unexpended 

Amount appropriated by river and harbor act approved March 2, 1907_ 15, 000. 00 


25, 400. 78 

June 30, 1907, amount expended during fiscal year : 

For works of improvement 8653. 66 

For maintenance of improvement 289. 78 

943. 44 


July 1, 1907, balance unexpended 24, 457. 34 

Amount (estimated) required for completion of existing project 57,135.00 

(See Appendix I 4.) 

5. Salem River, New Jersey.— li\ 1872 the upper part of this river 
was separated from the lower part by a dam and was connected with 
the Delaware River by a canal forming two independent streams with 
•mouths about 10 miles apart. 

Prior to the adoption of the pi'esent project $17,209.34 had been 
expended on improvement of this stream, of which $10,000 was ap- 
plied to work in Salem Cove, at the natural mouth below Salem, with 
which a channel 8 feet deep and 100 feet wide at low water was 
obtained, and $7,209.34 to improvement of the upper river in the 
formation of a channel 6 feet deep and 50 feet wide at mean low 
water up to Hoxies Landing. 

The existing project was adopted by the river and harbor act of 
March 2, 1907, and is for improvement of the lower river below 
Salem bv dredging a channel 100 feet wide and 9 feet deep at mean 
low water, amplifying at the bends so as to permit the passage of 
vessels 200 feet long from Dela^yare River up to the highway bridge 
over Little Salem Creek, including the removal of the stony bars in 
front of the city wharves and at the bend above the brickyard. The 
estimated cost of this work, as given by the Board^of Engineers for 
Rivers and Harbors in report of January 16, 1907, is $29,000. 

The amount expended on the existing project to June 30, 1907, is 

$318.79. . . , ^ ^ 

Report of survev on Avhich the present project is based is printed 
in the Annual Report of the Chief of Engineers for 1897, page 1245, 
and report thereon by the Board of Engineers for Rivers and Harbors 
is printed in River and Harbor Committee Document No. 12, Fifty- 
ninth Congress, second session. 

Amount appropriated b.v river and harbor act approved March 2, 1907_ $29, 000. 00 
June 30, 1907, amount expended during fiscal year, for works of im- 
provement 

July 1, 1907, balance une.xpended 28, 681. 21 

(See Appendix I 5.) 

6. AUoway Creek, New Jersey.— This is a tidal tributary of the 
Delaware R'iver, flowing westerly in the southwestern part of New 
Jersey, its mouth being about 50 miles below Camden, N. J. In its 
original condition the creek was obstructed between its mouth and 
Quinton, a distance of about 10 miles, by shoal areas in the upper half 
of the stream, ivhich reduced the low-water depths to from 1.3 to 4 
feet. The mean range of tide is 6 feet at the mouth and 4 feet at 
Quinton, the head of navigation. 
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The original project of 1889 proposed the formation by dredging 
of a channel 6 feet deep at mean low water and 60 feet wide from 
Quinton to a point about 1,000 feet above upper Hancock Bridge; 
thence a channel of the same depth and 75 feet wide to a locality 
known as The Square,” where the work was to be supplemented by 
a dike. At a locality known as the Canal,” in addition to a chan- 
nel of the last-named dimensions, the width of the^ stream was to be 
increased to about 150 feet between its low-water lines. The project 
was modified on December 10, 1896, so as to provide for a dike formed 
by a single row of piles above upper Hancock Bridge. This modifi- 
cation did not increase the original estimated cost of the work, which 
is $25,000. 

At the close of the fiscal year ending June 30, 1900, $18,000 had 
been expended in dredging and in dike construction. Channels from 
40 to 75 feet wide and 6 feet deep at mean low water had been dredged, 
at various localities, and dikes 300 and 404 feet in length, respectively, 
had been constructed at The Square ” and above upper Hancock 
Bridge. 

In 1903, with the $3,000 appropriated by the river and harbor act 
of June 13, 1902, the channel was dreclged at various points between 
the upper end of a shoal just above Hancock Bridge and a point 
about 3 miles below, forming a continuous channel 6 feet deep at 
mean low water and 60 feet wide between the points named. 

With an appropriation of $3,000 in 1905 dredging was done with 
a hired dredge, resulting in a channel not less than 75 feet wide 
and 6 feet deep at mean low water from the mouth of the creek to a 
point about one-half mile below the highway bridge at Hancocks, a 
distance of 4.92 miles. This completed about three-fifths of the 
project. 

‘No work was done during the past fiscal year. 

The river and harbor act of March 2, 1907, appropriated $5,000 
for continuing improvement and maintenance, and authorized a 
sufficient amount thereof to be applied to the construction of a cut-off 
at Fosters Bottle, with the proviso that no expenditure shall be made 
thereon until all land needed for such cut-off shall be deeded to the 
United States free of expense. 

A project for the expenditure of this appropriation under the 
conditions of the hxAv has been approved by the Chief of Engineers, 
and at the close of the fiscal year work thereon is awaiting the result 
of negotiations for the acquisition of the land needed for the pro- 
posed cut-off. 

The amount expended on the improvement to June 30, 1907, is 
$23,553.37, of which $7,064.35 was for maintenance. 

The maximum draft that could be carried on June 30, 1907, at mean 
low water over the shoalest part of the locality under improvement to 
Quinton was 5 feet. 

The commerce of the creek consists of miscellaneous articles, such 
as coal, sand, lumber, agricultural products, etc. The tonnage for the 
calendar year 1906 was 57,903, valued at $1,162,750. 

The freight rates are reported to have been lowered by reason of the 
improvement of the creek, but to what extent is ijpt stated. Larger 
boats are enabled to enter and depart, and shipments have been facili- 
tated very much by avoiding delays in w^aiting for tides. 
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July 1, 1906, balance unexpended ^$509.24 

Amount appropriated by river and harbor act approved March 2, 1907- 5, 000. 00 

5, 509. 24 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 62. 61 

July 1, 1907, balance unexpended 5, 446. 63 

Amount (estimated) required for completion of existing project 200.00 

(See Appendix I (i) 


7. Oohansey Rive}% New Jersey. — In its original condition this river 
or creek was navigable to Bridgeton, 19 miles above the mouth, 
through a tortuous channel of ample depth. The obstructions to 
navigation were found at Bridgeton, where the city gas and water 
•mains were laid at a depth of only 4 feet below low water, and at the 
mouth, where the river discharged into Delaware Bay across a soft 
mud bar Avithout any Avell-defined channel. At Bridgeton there is a 
fixed bridge knoAvn as the Nail Works Bridge, and just above the 
bridge is a milldam which limits the tidal flow of the stream. 

Prior to adoption of the present project $36,000 had been expended 
in dredging a channel 7 feet deep at mean low Avater 70 to 90 feet 
Avide to the Broad Street Bridge, 40 feet Avide aboA'c to the Commerce 
Street Bridge, thence 4 feet deep to the Nail Works Bridge. 

The pres(Mit project is a iieAv one. It Avas adopted in the vivei' and 
harbor act of March 2, 1907, and provides for dredging a cut 100 feet 
Avide and 7 feet deep at mean Ioav Avater at the mouth, and for dredg- 
ing a channel to the same depth in the river from Stony Point to the 
Nail Works Bridge, the Avidths to be 100 feet to Broad Street Bridge, 
thence 75 feet to the Commerce Street Bridge, and thence 60 feet to 
the Nail Works Bridge, at an estimated cost of $55,800, AA^hich is the 
amount appropriated. The range of tides at Bridgeton is nearly 7 
feet, AAdiich is practically all the present available depth along the 
wharves of that toAvn. 

To June 30, 1907, $31.22 had been expended on the existing project. 

The commerce, Avhich Avas A^ery large for years prior to 1884, Avas 
only about 16,800 tons in 1906, as reported, oAving to the deterioration 
of the channel. 

On June 26, 1907, proposals for the dredging required in the river 
Avere opened, and at the close of the fiscal year award of contract 
thereon Avas under consideration. 

No Avork can be done at the mouth until title has been secured to a 
tract of land needed for a cut-ofi\ Negotiations for the transfer to 
the United States of this land free of cost are noAv in progress and 
may be consummated soon. 

The existing project is printed in House Document No. 645, Fifty- 
ninth Congress, first session. 

Amount appropriated by river and harbor act approved March 2, 1907_ $55, 800. 00 
June 30, 1907, amount expended during fiscal year, for works of im- 
provement ■ 31.21; 

July 1, 1907, balance unexpended 55, 768. 78 

(See Appendix I 7.) 
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8. Tucherton Creek. New Jersey . — This is a tidal stream flowing 
into Little Egg Harbor, on the Atlantic coast, northeast of Atlantic 
City. A preriminary examination and survey of the creek were 
made, and a report recommending its improvement is printed in 
Annual Eeport of the Chief of Engineers for 1900, pages 1012-1615. 

The original low-water depth at Tuckerton, the head of naviga- 
tion, was 15 inches, which increased gradually to 4 feet at the mouth 
of the creek, a distance of 2diniles. From the mouth of tlie creek 
across the flats to Gaimts Point, seven-eighths of a mile, the low-water 
depths were 2 to 24 feet. The mean tidal range is 24- feet. The 
project, adopted by the river and harbor act of June 13, 1902, con- 
templates the dredging of a channel 0 feet deep at mean low water 
and 80 feet wide from Gaunts Point, seven-eighths of a mile, to the 
mouth of the creek; thence a channel of the same depth and 75 feet 
Avide, 1 mile, to Parkers Landing: thence a channel of the same depth 
and 00 feet Avide, five-eighths of a mile farther, to West Tuckerton 
Landing; tlieiice a channel 5 feet deep at mean low Avater and 00 
feet Avide for three-eigliths of a mile to just above Scoav Landing, 
and tlience a cliaimel 3 feet deep at mean low water and 40 feet wide 
for oiie-eiglith of a mile to the milldain at Tuckerton, together w^ith 
the widening of the channel at sharp bends; the channel across the 
cove between the mouth of the creek and Oyster Bed Point to be 
supplemented, if necessary, ))y a revetment wall along its northern 
side. The estimated cost of the Avork, including contingencies, is 
$61,380. Under authority contained in the luver and hai*l)or act of 
March 3, 1905, the Secretary of AYar authorized tlu^ location of the 
channel at the mouth to be changed so as to lead it in a south-south- 
east direction directly to the deep water at the head of Marchelder 
channel instead of to Gaunts Point. 

The act of June 13, 1902, appropriated $12,000, and Avith this 
appropriation the channel Avas dredged, lietAveen ilay, 1903, and Feb- 
ruary, 1904, from a point five-eighths of a mile above the niouth to 
the inilldam at Tuckerton, and Avith $12,000 appropriated in 1905 
the channel Avas dredged to the project Aviclths from the mouth of the 
ri^er to a point 2,100 feet beloAv the milldam at Tuckerton, the depth 
made being 6 feet at mean Ioav Avater, except the upper 581 feet, Avhich 
Avas dredged to 5 feet at mean Ioav Avater. This com|)leted about one- 
half of the project. 

Ko Avork has been done on the improA^ement during the past fiscal 
5"ear. 

The river and harbor act of March 2, 1907, appropriated $12,000 
for continuing the improvement and a project for its expenditure has 
been approvecl. This provides for the completion of the project in 
the upper part of the creek and the removal of some shoals beloAv, 
and for dredging the cut at the mouth to deep Avater at the head of 
Marchelder channel. The Avork, lioAveA^er, is suspended on account 
of certain oyster beds Avhich lie in the path of the proposed channel. 
It is understood that the leases given by authorities of the State of 
NeAV Jersey wdll expire in August of tliis year. With this obstacle 
removed, it is probable that the Avork on the channel Avill be under 
Avay in the course of a few months. 

The amount expended on this improA^ement to June 30, 1907, was 
$23,757.77, of which $2,006 Avas for maintenance. About one-half of 
nroiect has been completed. 
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The maximum draft that could be carried on June 30, 1907, at 
mean low water over the shoalest part of the improvement was 2| 
feet over the flats at the mouth, 5 feet thence to West Tuckerton 
Landing, and 2-|- feet thence to the milldam. 

The commerce reported for the calendar year 1906 is 3,230 tons, 
valued at $917,585. 

The improvement of Tuckerton Creek is not yet sufficiently ad- 
vanced to show any material decrease in freight rates. Shipments 
from distant points have, hoAvever, been increased and facilitated, 
although lumber-laden vessels still are obliged to await tides at the 
fiats at the mouth to enter the creek. 

As the project progresses it is believed that cost of maintenance will 


decrease. 

.July 1, 1906, balance unexpended $248. 23 

xiiiioiint appropriated by river and harbor act approved March 2, 1907_ 12, 000. 00 

12, 248. 23 

June 30, 1907, amount expended during fiscal year, for maintenaoce 
of improvement 6. 00 

July 1, 1907, balance unexpended 12, 242. 23 

Amount (estimated) required for eompletioii of existing project 27,380.00 

(See Appendix I 8.) 


S. Cold Sjyring Inlet^ Neto Jersey. — This is a new work. The 
locality is on the coast of Aew Jersey, about 3 miles east of the city 
of Cape May. Within the inlet there Avas originally a natural basin 
about 6 feet deep and 60 acres in area.' In the throat of the inlet the 
c]e|)th Avas 29 feet at mean Ioaa^ Avater, and on the outside bar there 
AAuis a minimum depth of 35 feet at Ioaa- AAuiter about one-half mile 
out. There Avas no commerce. 

ImproA^ement of the locality aauis begun by priAmte parties to en- 
large the basin inside the inlet to about 500 acres in area, Avith a 
depth of 30 to 40 feet; and to complete the plan for a safe land- 
locked harbor for commerce and refuge, the General GoA^ernment has 
undertaken to provide a suitable connection betAveen it and the deep 
AA-ater in the ocean, so as to make the harbor accessible to seagoing 
A^essels. 

The plan of irnproA^ement adopted b}^ the riA^er and harbor act of 
March 2, 1907, contemplates providing an entrance channel 25 feet 
deep at mean Ioaa- AAuiter, b}^ construction of parallel jetties 750 feet 
apart and dredging betAA^een them, at an estimated cost of $1,311,700, 
The adoption of this project aauis conditional upon the contribution 
of $100,000 toAAuird the improAuunent by local authorities or private 
parties, Avhich contribution has been pledged. 

Continuing contracts for completing the AA^ork Avere authorized in 
the sum of $900,000, Avhich is yet to be appropriated. 

The said act also jirovided : 

That no portion of the funds herein appropriated and authorized shall be 
expended until the necessary land and right of way for the shore ends of the 
jetties, for light-houses, for the establishment of a life-saving station, and for 
a depot of engineer supplies, shall have been deeded to the United States free 
of cost, and until assurance, satisfactory to the Secretary of AVar, shall have 
been given that the plan of the harbor, to be established by ]3rivate capital 
inside the entrance, will be modified by increasing the distance between the 
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bulkheads immediately inside the shore end of the jetties in the manner recom- 
mended in said House Document Numbered Three hundred and eighty-eight, 
Fifty-ninth Congress, second session, and that the work proposed by the United 
States for the entrance channel to this' harbor will be siii)plemented by^ such 
expenditure from private or corporate sources as shall make the harbor suitable 
for commerce and protected from injurious wave action: Aiul liror'ulcd turther, 
That the Secretary of War shall have power to prescribe, regulate, and at any 
time modify the wharfage charges at this harbor, and no part of this appropria- 
tion shall be expended until the (rape May Real Estate C^)mpany shall, for itself 
and its successors and assigns, execute such formal accet)tcUice of this proviso 
as the Secretary of War may require. 

The report of survey upon which the plan of iinprovement is based 
is printed in House Document No. 388, Fifty-ninth Congress, second 
session. 

Arrangements are in progress for carrying out the provisions of 
this act, the Cape May Real Estate Company having signified its 
agreement to at once execute a penal bond binding it to contribute the 
sum of $100,000 to the improvement, and it is pro][30sed> to begin wmrk 
by the Governinent toward jetty construction and dredging to a 
depth of 25 feet at mean Ioav water at the inlet as soon as the pre- 
liminary provisions of the law have been complied with and duly 
approved. This may be consummated soon. 

The amount estimated below as required for tlie completion of the 
project, and wdiich amount is recommended for appropriation, is the 
l 3 alance provided for in the act for the completion of the project, in 
addition to the $100,000 to be contributed by tlie Cape Real 
Estate Company. 

Amount appropriated by river and harbor act ai)i)roved jMarch. il, n)()T_.$ail, OCX). 00 


July 1, 1907, balance unexpended till, 000. (X) 

Amount (estimated) required for completion of existing jiroject i)(X), (X)0. 00 


Amount that can he profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 900,000.00 


Submitted in compliauce with requirements of sundry civil act of 
[ June 4, 1S97. 

(See Ajopendix I 9.) 

10. 'Wilmington Hcvrhoi^ Delaware . — The harbor of Wilmington, 
Del., is in the Christiana River and includes a length of about 4 miles 
above its mouth at the Delaware River. It also includes the navi- 
gable portion of the Brandywine River, which flows into the Chris- 
tiana River at a point about If miles above its mouth. 

Previous to 1836, when the first appropriation for the improvement 
of the Christiana River was made, the low-water depth at the en- 
trance to this stream was about 8-|- feet. The minimum depth in 
the channel in the portion of the river below Third Street Bridge, 
Wilmington, was 8 feet. This depth was increased in 1836 by dredg- 
ing to 10 feet below low water, and under projects of 1871 and 1881 
to 12 and 15 feet, respectively. 

The present project is based upon a survey made in 1895 and 
adopted in river and harbor act of June 3, 1*896. It provides for 
the formation, by dredging, rock removal, and construction of dikes, 
of a channel in the Christiana River 21 feet deep at mean low water 
from that depth in the Delaware River to the pulp works, a distance 
of about 4 miles, and thence diminishing to a depth of 10 feet at 
mean low. water to the draw pier of the Philadelphia, Baltimore and 
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Wasliington Railroad cut-off bridge No. 4, the width at bottom vary- 
ing between 250 feet at the mouth and 200 feet at bridge No. 4. The 
project further provides for the removal of shoals froni bridge No. 4 
to Newport to a depth of T feet at mean low ^vater. This ppject was 
completed in 1906. The depth made over the rock ledges just above 
and below the Third Street Bridge is about 214 feet. 

At the close of the fiscal year 1906 dredging was in progress by the 
Government for the expenditure of the, $50,000 appropriated by the 
river and harbor act of March 3, 1905. This was continued to Octo- 
ber 6, 1906. The channel was dredged to a depth of 18 feet at mean 
low water from the Delaware River to the Third Street Bridge, the 
widths made being 250 feet to the mouth of the Brandywine and 
thence 200 feet. The Third Street Bridge was the limit to which 
dredging could be done by the Federal Government under the terms 
,of the appropriation, which wuis for work up to Third Street 
Bridge.” 

To provide for the necessities of navigation above the Third Street 
Bridge, a very important part of the stream, the city of Wilmington 
appropriated'$4,857 in accordance with an act of the State legislature 
approved March 9, 1901, and wdth this appropriation the channel 
was dredged to a depth of 17 feet at mean low water and a width 
of 75 feerfrom a point about 1,100 feet above the Third Street Bridge 
to a point about 100 feet below the Market Street Bridge, resulting 
in a continuous channel 75 feet wide and 17 feet deep at mean low 
water from the Third Street Bridge to the Market Street Bridge 
and connecting with the channel above and below these bridges. This 
work wms done under the supervision of the local United States engi- 
neer officer. 

The condition of the channel on June 30, 1907, wms approximately 
as follows: 

The present channel has a depth of about 14 feet over shoals be- 
tween the mouth and the Third Street Bridge; thence to Market 
street from 10 to 17 feet with a width of about 150 feet; above 
Market street to the Flarlan and Hollingsworth shipyards a depth 
of about 12 feet Avith a Avidth of about 100 feet; thence to the pulp 
Avorks a depth of 9 feet Avith varying Avidths; and thence to NeAvport 
about 6 feet and a Avidth of about 100 feet. The maximum draft 

that can be carried OA^er the shoalest part of the river betAveen the 

DelaAvare River and the pulp AAmrks is 9 feet. 

The river and harbor act of March 2, 1907, appropriated $75,000 
for continuing the improvement and for maintenance, and contract 
has been entered into for dredging the channel to a depth of 18 feet at 
mean Ioav Avater from the DehiAvare River to the mouth of the 
BrandyAvine, Avith a Avidth of 250 feet, and 200 feet Avide and 18 feet 

deep thence to the Baltimore and Ohio Railroad bridge. At the 

close of the fiscal year Avork had been begun upon the banks to retain 

the dredged material. t oa 

The amount expended on this improvement from 1836 to June 30, 
1 907, is $919,506.50. Of this amount $517,385.29 was expended on 
the present project, of which $73,733.66 Avas for maintenance. This 
included the expenses of a survey and preparation of maps, etc., in 
connection AA^ith the establishment of harbor lines at the haibor of 
Wilmington, Del., which work has now been completed. . 
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The tonnage and value of the leading articles shipped to and from 
the port of Wilmington in the calendar year 1906 is reported to have 
been 1,016,696 tons, valued at $64,511,617, which is approximately 
$5,700,000 more than 1905 and $33,000,000 more than any previous 
year. 

The shipbuilding industry on the river is quite extensive, the 
records of the Department of Commerce^ and Labor showing that, 
with the exception of Philarlelphia and Newport News, Wilmington 
had the largest steel-ship building output on the Atlantic coast for 
the ten years ending June 30, 1905. 

The harbor improvements do not directly affect freight rates on 
light-draft boats to any large extent. Shipments thereon made by 
water range about 25 per cent lower in rate than by rail, but niucli 
more in deep-draft, vessels, of which there ai^e many, covering ship- 
ments to and from the manufacturers and shipbuilding plants. 

As the present project has been completed, further expenditures 
on the harbor will be for maintenance. The experience of recent 
years has shown that about $30,000 per annum is needed to maintain 
the channel at a depth of 18 feet on project widths. To maintain 
the project depth of 21 feet would require about $60,000 per annum. 

July 1, 1900, balance iinexpendecl -^33, 500. 42 

Amount appronriated, by river and liarbor act approved Marcli 2, 1007^ 75, 000. ()() 

Allotted from emergency appropriation river and liarbor act of 
Mareli 3, 1905 250. 00 

108, 810. 4-2 

June 30, 1907, amount expended during fiscal year, for 

maintenance of improveirieiit 824, 810. 14 

Uetiirued to Treasury (>2. 97 

24, 879. 11 

S3, 931. 31 
8 , 000 . 00 

July 1, 1907, balance available 75, 931. 31 

July 1, 1907, amount covered by uncompleted contracts 55, 000. 00 

(See Appendix I 10.) 

11. Afyoq^iiniminh., MuTdeildll^ and MispiUion rivers., Delaware — 
(a) Appoquinimmk River . — At the time of the adoption of the pres- 
ent project there was a mean low-water depth of 2 feet at the entrance 
into Delaw^are Bay, and the shoalest depth inside the river was 4-^ 
feet. The most serious ohstructions to the navigation of the river 
were the many bends in the lower and middle sections. 

The approved project is based upon a survey made in 1889, and 
adopted by Congress in river and harbor act of September 19, 1890. 
It provides for a channel 8 feet deep at mean low water, having a 
width of 80 feet from the bridge at Odessa, the head of navigation, to 
New bridge, near Townsend’s xvharf, a distance of 3J miles, and a 
width of 100 feet from this wharf to the mouth of the river, a dis- 
tance of 5 miles. The estimated cost of the improvement is $39,963. 

A history of the work done up to June 30, 1905, may be found in the 
Annual Eeport of the Chief of Engineers for 1905, pages 175-176. 

With $5,500 allotted by the Secretary of War in 1905 from the 
appropriation made by the river and harbor act of March 3, 1905, for 


July 1, 1907, balance imexpencled 

July 1, 1907, outsta 11 cling liabilities 
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improving Appoqiiinimink, IMiirderkilk and j\Iispillioii rivers, a cut- 
off was made tliroiigh tiie neck of land on the left baiilc of the river 
leading to Feiiiunioi*eE (or New) bridge, about lialfwa}" between the 
mouth and Odessa, This cut-off' shortens the channel distance by 
2,272 feet, the distance between Odessa and the 7-foot contour in 
Delaware Bay being now about miles. At the conclusion of the 
operations there was a channel not less than 7 feet deep and not less 
than oO feet wide from Odessa to the mouth, and the least deptli 
across tiie Delaware Bay flats outside the mouth was 4 feet at mean 
loAv waten*. 

No work was done on the improvement during the past fiscal year. 
The expenditures were for examinations and preliminary arrange- 
iTicnts for dredging this year. 

Under the provisions of the river and harbor act of ilarch 2, 1907, 
, the Secretary of War on March 20, 1907, approved an allotment of 
$(>400 for expenditure on this improvement. Of this amount $5,000 
pertained to the act referred to and the remainder was funds avail- 
able from former allotments. With these funds it is jiroposed to give 
the cut-off at Fennimore’s bridge its full project ividths of 80 feet 
above and 100 feet below the bridge, with a uniform depth of 7 feet 
at mean low water, and to redredge several shoals in the river that 
have formed in the channel dredged in 1904, and contract for this has 
been let in con junction with dredging on otlier rivers, the entire work 
to be completed by November 11, 1907. Of this amount about $3,000 
will be ajiplied under the approved project and the remainder for 
maintenance. 

The amount expended on the improvement to June e30, 1907, is 
$36,547.11, of which $7,504.70 was for maintenance. About two- 
fifths of the Avork on the project remains to be done to complete it. 

The maximum draft that could be carried on June 30, 1907, at 
mean Ioav water, over the shoalest part Avas 6 feet in the river and 4 
feet across the flats at the mouth. 

The commerce of the riA^er for the calendar year 1906 is reported 
to have been 32,370 tons, valued at $2,180,375. 

The freight rates, it has been reported, remain about the same, but 
the passenger business has increased in consequence of the improve- 
ment of the river. 


.Tilly 1, 1906, balance unexpended $1, 49(). 16 

Amount allotted from appropriation made by river and harbor act 

approved March 2, 1907 .A, 000. 00 

Transferred from Mispillion River allotment 100. 00 


6, 596. 16 

.Tune 30, 1907, amount ex])ended during fiscal year : 


For works of improvement .$150.00 

For maintenance of improvement 396. 36 

546. 36 


July 1, 1907, balance unexpended 6, 049. SO 

July 1, 1907, amount covered by iiocomifioted contracts 4.200.00 

Ainonnt (estimated) required for completion of existing iiroject 7,400.00 


(b) Murderldll River . — This riA^er is a tidal stream and a tributary 
of DelaAvare Bay and flows through Kent County, Del. Its navigable 
portion is about 9 miles long. The condition of the river Avas fair for 
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the greater part of its length, the average width and depth being 90 
and G feet, respectively. t)ntside the junction with Delaware Bay, 
however, there was a serious obstruction — the Hats, Avhich are iieaiiy 
bare at low tide and extend for nearly a mile froni the shore. The 
average rise and fall of the tide at the mouth is i.O feet. 

In 1881 an examination of this river was made and a project sub- 
mitted for its improvement. No appropriation was made by Con- 
gress, however, as the river at that time in the hands of an 
improvement and navigation company charteixyl by the State. This 
company had expended^about $10,000 in rectifying the many bends of 
the river by cutting straight canals and in dredging a narrow cut 
across the flats at the mouth. The latter slowly fillecl up again. 

Under the provisions of the river and harbor act of September 19, 
1890, a survey was made and report thereon is printed in House 
Executive Document No. 21, Fifty-second Congress, first session. 

The project for improvement, which was adopted in the river and 
harbor act of July 13, 1892, is for a 7-foot loiv-water channel SO feet 
wude from the town of Frederica, at the head of navigation, to the 
mouth of the river, and 150 feet wide from the mouth across the flats 
outside to the T-foot curve of depth in Delaware Bay, the cut at the 
mouth to 1)6 protected hy forming an emliankment of the dredged 
material on each side, the estimated cost being $-17,550. 

Dredging for original work and for maintenance has l)eon done at 
different times since 1893. A history of operations to June 30, 1905, 
will be found in the Annual Report of tlie Chief of Engineers for 
1905, pages 177-178. 

The river and harbor act of March 3, 1905, appropriated $20,000 for 
the improvement and maintenance of Appoquinimink, Murderkill, 
and Mispillion rivers. Of this amount, $5,500 was allotted by the 
Secretary of War to the Murderkill River, and during July and 
August of that year these funds were applied to the dreclging of 15 
shoals in the river and the channel at the mouth and across the flats, 
resulting in an unobstructed channel 7 feet deep at mean low water 
and at least 50 feet wide from the steamboat wharf at Frederica to the 
7-foot curve in Delaware Bay, a distance of about 8.4 miles. 

The Secretary of War, under date of April 3, 1906, allotted the sum 
of $3,860 from the appropriation for emergencies in river and harbor 
VvU)rks made by the river and harbor act of March 3, 1905. With the 
funds thus provided the channel Avas dredged across the flats at the 
mouth and through Long reach, a distance of 1,800 feet in the river, 
resulting in a channel not less than 6 feet deep at mean low water and 
50 feet Avide from Frederica to Delaware Ba}^ This left about three- 
fifths of the work to be done on the project to complete it. 

The river and harbor act of March 2, 1907, appropriated $53,000 
for improving the Appoquinimink, Murderkill, and Mispillion rivers, 
Delaware. Of this the Secretary of War has approved an allotment 
of $8,000 for the Murderkill Rii^er, and this is to be applied in 
redredgiiig the cut across the flats at the mouth to a Avidth of 50 feet 
and a mean loAv-Avater depth of 6 feet, and in rectifying, Avidening, 
and dredging the channel in the riA^er Avhere needed, to a depth of 6 
feet at mean Ioav Avater. Contract for this has been made in con- 
junction Avith other dredging, the entire Avork to be completed by 
November 11, 1907. This work is for maintenance only. 
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No work has been done on the improvement during the past fiscal 
year. The expenditures were for examinations and preparations for 
this year’s dredging. 

The amount expended on this improvement to June 30, 1907, is 
$40,174.57, of which ‘$16,813.79 was for maintenance. 

The maximum draft that could be carried on June 30, 1907, at mean 
low water, over the shoalest part of the river is 5 feet from Frederica 
to the mouth, and 4 feet across the fiats t^) Delaware Bay. 

The commerce of the river, which is quite varied, is reported for 
the calendar year 1906 as 29,015 tons, valued at $1,418,525, a large 
increase over the previous year’s valuations, but slightly less in 
tonnage. 

As to the effect of the improvement of this stream upon freight 
rates, it is reported that shipments by water are 25 to 50 per cent 
-lower than by rail, and that in winter, when the boats can not run, 
the railroad increases its rates. 


July 1, 1906, balance unexpended 1:565.47 

Amount allotted from appropriation by river and harbor act a])proved 
March 2, 1907 8,000.00 


8, 565, 47 

June .80, 1907, amount expended diirinj? fiscal year, for 

maintenance of improvement 8448. .87 

Redeposited to credit approinlation for emergencies, river and 

harbor works 279. 19 

727. 56 


.July 1, 1007, balance unexpended 7, 837. 91 


July 1, 1907, amount covered by uncompleted contracts 7,200.00 


Amount (estimated) required for completion of existing project 23,264.00 

(e) Mispillion River.— Thin river is a tidal stream which enters 
Delaware Bay about 17 miles northwest of Cape Henlopen. It is 
navigable for about 12 miles. The mouth of the river was greatly 
obstructed by a flat foreshore without a channel. Vessels could enter 
and depart only at high water, the tidal range being about 4 feet. 

The river from Milford, the head of navigation, to the mouth was 
improved by the General Government between the years 1879 and 
1889, and $17,000 was expended in making a channel 40 feet wide and 
6 feet deep at mean low water. 

The project for the improvement of the mouth of the river, pro- 
posed in a report on a survey made in 1891 and adopted in river and 
harbor act of July 13, 1892, provides for a cut across the flats in a 
southeasterly direction, having a width of 150 feet and a depth of 6 
feet at mean low water, beginning opposite the light-house and end- 
ing in deep water in the bay, the cut to be protected on the upper or 
north side by a bajik made of the excavated material. The e.stimated 
cost was $24,000. A history of operations under this project from its 
adoption until June 30, 1905, will be found in the Annual Eeport of 
the Chief of Engineers for 1905, pages 179-180. 

The river and harbor act of March 3, 1905, appropriated $20,000 
for improving Appoquinimink, Murderkill, and Mispillion rivers, 
Delaware, and of this appropriation $9,000 was allotted for main- 
tenance of this improvement. With these funds the channel was 
dredged between September, 1905, and March, 1906, to a depth of 4 
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feet at mean low water and a width of 30 feet for a distance of about 
2 miles downstream from Milford, and across the bar at the mouth 
to a depth of 5 feet at mean low water and a width of 40 feet in a 
course southeast from the light-house toward the 5-foot curve in 
Delaware Bay, substantially along* the line dredged in 1904 ; and the 
Green Point jetty, built in 1889, was repaired and extended for the 
protection of the dredged cut. 

In 1906 the sum of $10,0p0 was allotted by the Secretary of War 
from the appropriation for emergencies in river and harbor works 
in river and harbor act of March 3, 1905, to be applied to the main- 
tenance of the improvement, in dredging the channel from Milford 
to Delaware Bay, the funds remaining over to be used, as far as they 
would go, to the extension of the south jetty for the protection of 
the channel, and to the close of the fiscal year 1906 the channel at 
the mouth had been dredged from the end of the north jett}^ outward 
toward deep water in Delaware Bay for a length of 2,420 feet. In 
July this cut was completed to the 5-foot curve in Delaware Bay, 
making a continuous channel 50 feet wude, 5 feet deep at mean low 
water, and 4,360 feet long. The channel in the river was then dredged 
at several points to give a width of 40 feet and a depth of 44 feet at 
mean low water. 

Work on the jetty was begun on September 1 and continued to 
November 16, 1906, during which loeriod the Green Point jetty, on 
the southwest side of the channel, was extended for a length of 511.2 
feet in a southeasterly direction, parallel to the north jetty. 

The river and harbor act of March 2, 1907, provides as follows: 

Improving Appoqiiinimiiik, Murderkill, and Mispillion rivers, Delaware : Con- 
tinuing improvement and for maintenance, fifty-three thousand dollars, of whicli 
forty thousand dollars may be expended upon the Mispillion River in accord- 
ance with the report submitted in House Document Numbered One hundred and 
two, Fifty-sixth Congress, second session. 

The report referred to submits a project for the improvement of 
the Mispillion by dredging the channel 6 feet deep at mean low water 
and 60 feet wide, increasing to 75 feet at sharp turns, from Milfoxd 
to the mouth, and thence 4 feet deep and 150 feet wude across the 
flats, and the construction of a jetty along the south side of the chan- 
nel, at an estimated cost of $87,065. 

Under date of March 20, 1907, the Secretary of War approved an 
allotment of $40,000 for this improvement from the appropriation 
made by act quoted above, and contract has been entered into for such 
of the jetty work as can be done with the available funds, and work 
thereon is now in progress. The dredging is to be done later. 

The amount expended to June 30, 1907, is $78,816.63. Of this 
amount $78,390.07 was on former projects, $37,396.46 thereof being 
for maintenance. The amount expended to date on the present proj- 
ect is $426.56. 

The commerce of the river for the calendar year 1906 is reported to 
have been 258,704 tons, valued at $6,117,323. 

The effect of the improvement on freight rates is stated to be quite 
marked, a reduction of an average of 25 per cent being reported, in 
addition to affording better and increased transportation facilities. 

The maximum draft that could be carried on June 30, 1907, at 
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mean low water over the shoalest part was 4 feet in the river and 2 
feet across the fiats at the month. 

The project widths of channel can not be secured, but it is deemed 
of advantage to study the effect of the south jetty on the existing 
channel. 

July 1, 1906, balance unexpended $10, 170. 72 

Amount allotted from appropriation by river and harbor act ap- 


proved March 2, 1907-_„_-_ i 40, 000. 00 


50, 170. 72 

Transferred to Appoquinimink River improvement 100. 00 


50, 070. 72 

June 30, 1907, amount expended during fiscal year : 

For works of improvement .$426. 56 

For maintenance of improvement 10, 070. 72 

» 10,497.28 

July 1, 1907, balance unexpended 39,573.44 

July 1, 1907, outstanding liabilities 150. 00 


July 1, 1907, balance available 39,423.44 


July 1, 1907, amount covered by uncompleted contracts 24, 850. 00 


Amount (estimated) required for completion of existing project 47, 065. 00 

CONSOLIDATED. 


July 1, 1906, balance unexpended $12, 232. 35 

Amount appropriated by river and harbor act approved March 2, 1907_ 53, 000. 00 


65, 232. 35 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $576. 56 

For maintenance of improvement 10,915.45 

Returned to Treasury 279.19 

11,771.20 


July 1, 1907, balance unexpended 53, 461. 15 

July 1, 1907, outstanding liabilities 150. 00 


.July 1, 1907, balance available "53, 311. 15 


July 1, 1907, amount covered by uncompleted contracts 36, 250. 00 


xiniount (estimated) required for completion of existing project 77,729.00 

(See Appendix I 11.) 

12. St. Jones Rieer^ Delaware . — Before the channel was improved 
the least practicable low-water depth of water to Lebanon, 12 miles 
above the mouth, was 4 feet, and thence to Dover, 9 miles farther up 
the river, only 2-^^ feet. 

The original project, made in 1880, was for a 3-foot low-water 
channel, 100 feet wide across the bar at the mouth, iirotected by a 
jetty, at an estimated cost of $35,000. The project was modi fieci in 
1884 so as to include the removal of shoals in the river to a depth of 
6 feet at mean low wTiter. Improvements were not begun until 1885. 
The proposed channel within the river was reported as nearly com- 
pleted at the close of the fiscal year ending June 30, 1888, $25,000 
having been expended. 
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A modification of the |)roject for the improvement of the entrance 
Avas submitted and approved in March, 1889. This modified project 
provided for a cut across the bar at the mouth from the 6-foot depth 
inside the river to the corresponding depth outside the bar, the width 
of the cut to be 100 feet, of AAdiich 50 feet in the center Avas to be 
dredged to a depth of 6 feet, the remainder to a depth of 3 feet belcAA" 
mean Ioav Avater. The material Avas to be deposited on either side of 
the cut to form training djkes, the outer ends of the dikes to be 
strengthened Avith pile revetments. It also provided for a neAV cut-off 
across a very sinuous bend in the upper river about 1 mile below 
Lebanon, near Wharton’s fishery. 

With funds provided by general and emergency rii^er and harbor 
acts, dredging has been done at various times betAA^een 1889 and June 
30, 1905. A history of these operations aauU be found in the Annual 
Eeport of the Chief of Engineers for 1905, pages 181-182. . 

tinder date of March 9, 1906, the Secretary of War allotted the sum 
of $9,500 from the emergency appropriation contained in the river 
and harbor act of March 3, 1905, for the restoration of the channel, 
and with this allotment, betw^een May and September, 1906, the river 
was dredged from Lebanon doAAUistream, Avhere needed, to the mouth, 
the width made being 40 feet and the depth 7 feet, Avliich included an 
alloAvance of 1 foot for oA^erdepth alloAved by the contract. At the 
mouth the channel aatxs dredged across the flats to deep Avater in the 
bay to a Avidth of 50 feet and depth of 7 feet at mean Ioav water, which 
also included an alloAvance of 1 foot for oA^erdepth under the contract. 

The river and harbor act of March 2, 1907, appropriated $3,000 for 
maintenance of this improvement, and this is to be expended in 
restoration of the channel across the flats at the mouth and such 
dredging as can be done Avith the remainder of the aA^ailable funds in 
redredging the river. Work was begun on June 25, 1907, and to the 
close of the fiscal year the channel had been dredged a length of 250 
feet in the river and 900 feet across the flats at the mouth, the depth 
made being 6 feet at mean Ioav Avater and the width 50 feet. 

The amount expended on this improA^ement to June 30, 1907, is 
$57,808.49, of which $16,308.49 Avas for maintenance. 

The maximum draft that could be carried on June 30, 1907, at 
mean Ioav Avater over the shoalest part, from Lebanon to the mouth, 
was 5 feet, and across the flats 4 feet. 

The commerce of the river for the calendar year 1906 is reported 
to have been 55,196 tons, valued at $6,165,940. That reported in 
1900 was 69,241 tons, A^alued at $3,569,829. It is stated that the 
improvements made have reduced freight rates by one-fourth to 
one-half, besides increasing shipments, especially fruits, Avhich noAV 
reach the market in less time and fresher condition. 

The river and harbor act of March 2, 1907, in addition to the 
appropriation for maintenance of the channel heretofore made, pro- 
vided for a surA^ey of the riA^er between the mouth and Dover. Ke- 
port upon this Avill be submitted in due course. 
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July 1, 1906, balance unexpended 1 $8, 583. 47 

Amount appropriated by river and harbor act approved March 2, 

1907 3, 000. 00 


11, 583. 47 

June 30, 1907, amount expended during fiscal year : 

For maintenance of improvement $7, 800. 22 

Returned to Treasury 1, 035. 24 

^ 8^ 835. 46 


July 1, 1907, balance unexpended 2, 748. 01 

July 1, 1907, outstanding liabilities.- 320. 00 


July 1, 1907, balance available 2, 428. 01 


July 1, 1907, amount covered by uncompleted contracts 2, 300. 00 

(See Appendix I 12.) 


IS, Smyrna River,, Delaivare , — This river was formerly known as 
Duck Creek. It is a tidal stream flowing easterly into the Delaware 
Eiver at a point about 26 miles south of Wilmington, Del. The navi- 
gable portion of the river was originally about 9 miles long; the mini- 
mum mean low-water depth over shoal places was 2-| feet in the river 
and 4 feet at the bar where it enters the Delaw^are Eiver. The mean 
range of tide at the mouth is nearly 6 feet. 

In 1878 a project was made for the improvement of the whole river, 
including the channel across the bar at the mouth. By direction of 
Congress the improvement of the bar ivas commenced first, and during 
the following four years three appropriations, aggregating $10,000, 
were expended in dredging a channel 100 feet wide and 8 feet deep 
at mean low water across the bar. The dredged channel soon filled 
up again. 

A new project was adopted in the river and harbor act of August 
11, 1888, Avith a view of obtaining a channel of 7 feet depth through- 
out, width of 60 feet in the riA^er and 100 feet at the bar, the channel 
over the bar to be protected by a stone jetty. The estimated cost of 
the improvement was $90,698.20. Of this, $37,365.20 was for dredg- 
ing and $53,333.20 for the jett}^ This act made the first appropria- 
tion for work on the j)roject and was by its tei*ms to be applied to 
dredging only. The subsequent appropriations for continuing the 
improAT-ement haAn also been applied to clredging. 

The entire length of channel was dredged in parts at various times 
between 1888 and 1900 to the approved dimensions, except at the 
mouth of the river. 

Under an allotment made in 1904 from the appropriation for 
emergencies in the river and harbor act of June 13, 1902, the channel 
was dredged in 1904 to a width of 50 feet and a depth of 6 feet at 
mean Ioav water from the 6-foot curve just inside the mouth of 
Smyrna Eiver across the flats to the 6-foot curve in Delaware Bay. 

With an appropriation of $15,000 made by the river and harbor 
act of June 13, 1902, as modified by the act of March 3, 1905, two 
cut-offs were made in 1905 extending from just below Limekiln 
wharf to the turn just above Mill Creek and from the mouth of Mill 
Creek to the bend above Brick Store wharf, an aggregate length of 
4,795 feet. Some shoals in the river also Avere dredged, resulting in 
a channel 7 feet deep at mean low water from Smyrna Landing to 
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the T-foot curve in Delaware Bay, the widths made being 60 feet 
through the cut-offs, not less than 50 feet in the river and 100 feet 
across the flats at the mouth. This work at the mouth completed 
the dredging required under the original project. 

In and June, 1906, five shoals in the river were removed with 
an allotment made by the Secretary of War under date of April 19, 
1906. 

The river and harbor act ^of March 2, 1907, appropriated $2,000 
for maintenance of this improvement. Work under a contract for 
the expenditure of this appropriation was begun on. June 10 and 
continued to June 27, 1907. The result of the operations is a channel 
not less than 50 feet wide nor less than 6 feet deep from Smyrna 
Landing to the 6-foot curve in Delaware Bay, except in Cherry Tree 
reach, about halfway between Smyrna Landing and the mouth,^ 
Avhere the depth is only 5 feet. 

The maximum draft that could be carriedmn J une 30, 1907, at mean 
low water over the shoalest part of the river was 5 feet and across 
the flats at the mouth 6 feet. 

The amount expended on this improvement to June 30, 1907, is 
$66,831.10. Of this amount $56,831.10 is on the present project, of 
which $11,746.32 was for maintenance. 

The commerce for the calendar year 1906 is reported to have been 
207,021 tons, valued at $5,122,450. 

The effect of the improvement of this river on freight rates has 
been to reduce them by about 25 per cent, and in addition it has 
resulted in the saving of time in shipments to Philadelphia and 
elsewhere. These conditions have stimulated certain industries, espe- 
ciall}^ the fruit culture, and largely increased the production in this 
section. 

The act of March 2, 1907, also authorized a survey to be made of 
Smyrna Eiver, and a report upon this will be submitted in due course. 

Experience has just shown that the last appropriation, $2,000, is 
not sufficient to remove the annual shoaling. 

July 1, 1906, balance unexpended $2, 238. 44 

Amount appropriated by river and harbor act approved March 2, 1907- 2, 000. 00 

4, 238. 44 

June 30, 1907, amount expended during fiscal year, for 

maintenance of improvement $1, 676. 12 

Returned to Treasury 585. 79 

2, 261. 91 

July 1, 1907, balance unexpended 1, 976. 53 

July 1, 1907, outstanding liabilities 1, 785. 00 

July 1, 1907, balance available 191. 53 

(See Appendix I 13.) 

IJf, Bfoadltill River ^ Delaioare . — In its original condition the depth 
of water in the river was from 3 to 4 feet at the numerous shoals 
which impeded navigation. The depth at the mouth was from l-J to 2 
feet at low water. 

Prior to the adoption of the existing project $35,000 was expended 
in providing a channel within the river 6 feet deep and 40 feet wide 
at low water from the mouth to Milton, the head of navigation. 
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The existing project was adopted by the river and harbor act of 
March 2, 1907, and contemplates the establishment of a permanent 
entrance at the mouth of the river by dredging a channel from the 
6-foot curve in Delaware Bay to the same depth in the river and 
constructing a jetty on the north side of this channel. A small gap 
is to be left in the jetty for use by vessels and to permit circulation. 
The estimated cost of this project is $33,330. 

The range of tide is 4.1 feet at the mouth, 3.6 feet at the draw- 
bridge, and 3.4 feet at Milton, and the available depth not over 4-| 
feet in the river and from 2 to 3 feet at the mouth. 

No work has yet been done to carry out this project, beyond making 
preliminary arrangements for it, on account of dela}^ in securing 
approval of title to certain land required for a cut to be made across 
I^ewes Cape. As soon as this is secured, and it is expected shortly, 
work will be commenced. ■ 

The water traffic this year between Milton and points in Delaware 
and Pennsylvania is reported to be valued at $1,085,000. The water 
rates are about two-thirds of those by rail. These rates are not 
expected to be lowered by the improvement of the stream, but better 
service will make them of more value to the community and increase 
the stated value of freight by at least 150 per cent. 

The amount expended to June 30, 1907, is $75.54. 

The report of survey on which the present project is based is 
printed in House Document No. 214, Fifty-ninth Congress, second 
session. 

Amount appropriated by river and harbor act approved March 2, 1907- $33, 330. 00 
June 30, 1907, amount expended during fiscal year, for works of im- 


provement 75. 54 

July 1, 1907, balance unexpended 33,254.40 

(See Appendix I 14.) 


15, Removing simhen vessels or craft ohstructing or endangering 
navigation, — During the past fiscal year wrecks were examined as 
follows : 

Steamer Ranald sunk in Atlantic Ocean, off Atlantic City, N, J. 

Barge Baiter sunk in the Atlantic Ocean, off Atlantic City, N. J. 

The expenditures during the year amounted to $100.68. 

(See Appendix I 15.) 

EXAMINATIONS AND SURVEYS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OP MARCH 3, 1905. 

Reports on preliminary examinations and surveys required by the 
river and harbor act of March 3, 1905, of the following localities 
within this district were duly submitted by the district officer. They 
were reviewed by the Board of Engineers for Rivers and Harbors, 
pursuant to law, and were transmitted to Congress and printed in 
documents, as indicated. 

1, Preliminary examination and survey of Cold Spring Inlet Cape 
May^ N, with a view to securing a channel from the existing harbor 
to deep water and the creation of a harbor of refuge, — Reports dated 
August 14, 1905, and December 15, 1906, are printed in House Docu- 
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nient No. 388, Fifty-nintli Congress, second session. Various plans 
for improvement are presented, estimated to cost from $895,800 to 
$1,311,000, in round numbers. 

2. Preliminary examination and survey of Broadhill Greeh^ or 
River^ Delaware. — Eeports dated June 6, 1905, and March 29, 1906, 
are printed in House Document No. 214, Fifty-ninth Congress, second 
session. A plan is presented for improvement at an estimated cost of 
$33,330. 

3. Preliminary examination and survey of Indian River.^ Dela- 
ware. — Reports dated December 12, 1905, and December 21, 1906, are 
printed in House Document No. 482, Fifty-ninth Congress, second 
session. Improvement of this locality by the United States is not 
deemed advisable. 

IMPROVEMENT OP PATAPSCO RIVER AND BALTIMORE HARBOI?., 
MARYLAND; OP RIVERS AND HARBORS IN MARYLAND ON THE 
EASTERN SHORE OP CHESAPEAKE BAY; OP NANTICOKE RIVER, 
MARYLAND AND DELAWARE, AND OP BROAD CREEK RIVER, DELA- 
WARE. 

This district was in the charge of Col. R. L. Hoxie, Corps of Engi- 
neers. Division engineer, Col. Amos Stickney, Corps of Engineers, 
until June 4, 1907, and Col. D. W. Lockwood, Corps of Engineers, 
since that date. 

1. PatapsGO River and c]ian7%el to Baltimore^ Md. — Before opera- 
tions were begun by the United States a controlling depth of 17 feet 
was available, with a mean range of tide of a little over 1 foot. Ves- 
sels over that draft were obliged to lighter portions of their carg^oes 
about 14 miles below to permit them to reach the wharves of the city. 
There were pockets where deeper water prevailed, but these were 
unconnected by any channel, natural or artificial. Under the original 
project, dated April 15, 1853, for a channel 22 feet deep at mean low 
water and 150 feet wide, the Fort McHenry channel was dredged, 
extending from the limits of the city of Baltimore to a point just 
below Fort Carroll, and the Brewerton channel from this point to 
deep water of Chesapeake Bay off Swan Point. The cost was 
$390,000. ^ ■ 

In 1871 the project was enlarged to a width of 400 feet at the lower 
end of the channel, diminishing to 250 feet at its upper end, with a 
mean low-water depth of 24 feet. Meantime it had been found that 
the portion of the Brewerton channel, which was swept across by the 
current of the Susquehanna River, was continually obstructed by sedi- 
mentary deposit. This led to a search for a better location for a deep 
channel which could be made and maintained by dredging and the 
natural currents. This was found in the position of the resultant of 
the two great forces made by the currents of the Susquehanna and 
Patapsco rivers. The new channel had also the advantage of being 
shorter by several miles, and for this reason and the very much 
diminished sedimentary deposit the cost of maintenance was much 
lessened. In 1892 a project for 27 feet depth at mean low water, with 
a width of 600 feet in the straight sections and over 1,200 feet in the 
angles, was completed. At the same time the portion of the Brew- . 
erton channel between the upper end of the present cut-off and the 
point of intersection of the Brewerton and Craighill channels was 
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abandoned because of the sedimentary deposit from the Susquehanna 
sweeping across it and to shorten the channel still further and lessen 
the cost of maintenance. The projects of dredging to depths of 24 
and 27 feet and the two changes in the position of the channel were 
designed and executed by Col. W. P. Craighill, Corps of Engineers. 
The act of June 3, 1896, authorized the increase of the depth of the 
channel to 30 feet at mean low water, with a bottom width of 600 feet, 
widened at the angles, and with side slopes of 3 base to 1 vertical. 
This was completed May 22, 1903, and has since been maintained. 
The amount expended on original and modified projects prior to 
operations under existing project is $4,721,269.48, of which $32,797.72 
was for maintenance. 

The existing project, adopted by Congress March 3, 1905, provides 
for a channel 35 feet deep at mean low water and 600 feet wide at 
^bottom, with side slopes of 3 base to 1 vertical from Fort McHenry to 
deep water in Chesapeake Bay above Sandy Point light-house and 
through the shoals opposite York Spit, at an estimated cost of 
$3,465,000. An appropriation of $250,000 was made in the river and 
harbor act of March 3, 1905, and work was authorized under contin- 
uing contracts to an additional amount of $1,000,000. Such contracts 
were entered into. Dredging began July 5, 1905, and resulted to date 
in a depth of 35 feet for a width of 300 feet in the section near Balti- 
more, and a varying depth of from 31 feet to 35 feet for a width of 
300 feet in the section opposite York Spit, completing about two-fifths 
of the project. An appropriation of $500,000 was made in the river 
and harbor act of March 2, 1907, and work wsls authorized under 
continuing contracts for completion to an additional amount of 
$1,715,000, which is yet to be appropriated. Proposals for this work 
are to be opened July 1, 1907. With the funds available and to be 
provided for under continuing contracts it is proposed to complete 
the project. 

The amount expended on the existing project to the close of the 
fiscal year ending June 30, 1907, is $789,632.40. 

The draft that can now be carried to Baltimore, the head of naviga- 
tion, a distance of 11 miles from the mouth of Patapsco Eiver and 171 
miles from the mouth of Chesapeake Bay, is 31 feet at mean low 
water. The length of dredged channel in Patapsco Kiver and Chesa- 
peake Bay above Sandy Point is about 19 miles ; opposite York Spit, 
about 4-| miles. 

The tonnage movement of the port has been as follows : 


Fiscal year ending .Tune 30 — Tods. 


1889 3,243,017 

1890 4,237,361 

1891 4, 495, 469 

1892 .5, 224, 042 

1893 4,607,176 

1894 4,7.52,946 

1895 4,794,964 

1896 5, 363, 894 

1897 6,868,120 

1898 7,339,405 


Fiscal year ending .Tune 30 — Tons. 

1899 - 6,843,620 

1900 7,941,580 

1901 8,05.5,017 

1902 7,529,870 

1903 7,736,447 

1904 — 7,334,241 

1905 7,510,713 

1906 8, 277, 098 

1907 8,448,203 


ENG 1907- — “14 
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The statistics of the port for the past fiscal year are illustrated 
briefly by the following table : 


Dutiable imports have increased $2, 778, 156. 00 

Free imports have increased $1, 780, 623. 00 

Domestic exports have decreased $5, 316, 578. 00 

Tonnage (foreign) has increased tons__ 171, 105 

Duties collected have increased $345, 373. 24 

Duties on merchandise in bond have decreased $427. 60 

Duties on merchandise in bond, with and without appraisement, 
have increased $363, 308. 45 


The effect of the present project upon freight rates can not be 
ascertained until work is completed, but as some of the vessels trad- 
ing with the port are not now able to load to their full capacity 
the tendency should be toward cheapening rates when means are 
provided to enable them to carry full cargoes and to enable other^ 
vessels of greater capacity to trade with the port. 

Eeferences to reports of examinations and surveys are to be found 
on page 180 of the Annual Eeport of the Chief of Engineers for 1904. 


July 1, 1906, balance unexpended $549, 552. 74 

Amount appropriated by river and harbor act approved March 2, 

1907 500, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907- 500, 000. 00 


1, 549, 552. 74 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 569, 424. 62 


July 1, 1907, balance unexpended 980, 128. 12 

July 1, 1907, outstanding liabilities 3, 242. 25 


July 1, 1907, balance available 976, 885. 87 


July 1, 1907, amount covered by uncompleted contracts 236, 451. 66 

Amount (estimated) required for completion of existing project— 1, 715,000. 00 


‘Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 800, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix J 1.) 


Channel to Curtis Bay^ m Patapsoo River ^ Baltimore Harhor^ 
Maryland . — With a mean range of tide of a little over 1 foot, there 
was a controlling depth of 20 feet at mean low water in 1893, when 
the first improvement was undertaken by the United States. The 
original project was dated July 15, 1892, and was for a channel 27 
feet deep at mean low water and a bottom width of 150 feet, at an 
estimated cost of $85,000. Forty thousand dollars of the estimate 
was appropriated, and with this total expenditure the channel was 
first made 25 feet deep for the project width and then dredged to 27 
feet depth for a width of 70 feet in the axis of the 150-foot channel. 
That project never was completed. It was superseded by a project 
in the river and harbor act approved June 13, 1902, for deepening 
the channel to 30 feet and widening it to 250 feet, and authority was 
granted to make continuing contracts to complete the work. The 
estimated cost was $196,000. 

A continuing contract was approved, and under it dredging was 
commenced March 5, 1903, and the project completed November 30, 
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1903. The amount expended on existing j)roject to June 30, 1907, 
was $192,683.36, no portion having been applied to maintenance. The 
balance available will be expended under a contract entered into for 
partial maintenance. 

Curtis Bay is the mouth of Curtis Creek, which is navigable in fact 
5| miles above the head of the channel contemplated by the existing 
project, but a maximum draft of 28-|- feet at mean low water can be 
carried June 30, 1907, over the shoaled part of the locality under 
improvement, which is a distance of 2|- miles. 

It is stated that the improvement has lowered rates upon freight, 
but the amount of reduction has not been ascertained. 

Eeferences to reports on examinations and surveys are to be found 
on page 180 of the Annual Report of the Chief of Engineers for 1904. 

This bay is in the collection district of Baltimore and the statistics 


'are attached to the report for that harbor. 

July 1, 1906, balance unexpended $3, 549. 68 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 233. 04 

July 1, 1907, balance unexpended 3, 316. 64 

July 1, 1907, outstanding liabilities 34.83 

July 1, 1907, balance available 3,281.81 

July 1, 1907, amount covered by uncompleted contracts 3, 149. 92 

(See Appendix J 2.) 


J. H arbor of southwest Baltimore {Spring Garden ) , Md . — No work 
was done by the United States before the existing project, but the 
city of Baltimore dredged a channel from the main ship channel to 
the foot of Eutaw street, which had a controlling depth of 15 feet at 
mean low water. The average rise of the tide is a little over 1 foot. 
In response to a resolution of the House of Representatives an esti- 
mate was furnished March 7, 1896 (xorinted in Annual Report for 
1896, p. 1006), of the cost of deepening the channel to a depth of 27 
feet. It was for a channel 100 feet wide on the bottom, with side 
slopes of 1 on 3, from the main ship channel near Fort McHenry to 
the foot of Eutaw street, with a turning basin 400 feet by 400 feet near 
the upper end, at an estimated cost of $314,000, which is the existing 
project. Five thousand dollars was appropriated June 3, 1896, but 
it was deemed inexpedient to start the work with that small sum. 
June 13, 1902, $88,000 was appropriated and authority granted to 
enter into contracts for the completion of the work. A continuing 
contract was made for the completion of the project, and it was 
completed April 4, 1905. The sum of $314,000 has been expended 
to June 30, 1907. 

An appropriation of $6,500 was made for maintenance in the river 
and harbor act of March 2, 1907. This will be used in the partial 
removal of extensive shoals, under a contract entered into. This 
channel was dredged in very soft material, where silt has been slowly 
accumulating for many years. The cost of maintenance for a number 
of years will probably continue to be large, but after the side slopes 
have flattened out sufficiently it is thought that the cost of main- 
tenance will be much reduced. The maximum draft that can be car- 
ried June 30, 1907, at mean low water over the shoalest part of the 
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locality under improvement is 25 feet at the lower end and about 
18 feet at the upper end. 

The stream is navigable in fact to Baltimore, Md., which is 14 miles 
from the mouth of Patapsco Eiver and 174 miles from the mouth of 
Chesapeake Bay. The length of the channel dredged under the exist- 
ing project is 4 miles. It it stated that the improvement has some- 
what lowered freights, but the amount of reduction has not been 
ascertained. 

The commercial statistics of the port of Baltimore include this 
harbor. 

Amount appropriated by river and harbor act approved March 2, 1907_ $6, 500. 00 


y' 

July 1, 1907, balance unexpended 6, 500. 00 

July 1, 1907, outstanding liabilities 34.83 

July 1, 1907, balance available 6,465. 17*' 

July 1, 1907, amount covered by uncompleted contracts 5, 850. 08 

(See Appendix J 3.) 


Jf. Elk Rwer^ Maryland . — Before improvements -were commenced 
there was practically no navigation above Cedar Point. The original 
project, dated July 17, 1874, was for a channel 6 feet deep at low 
water, or 8 feet at high water, from Cedar Point to Elkton, the head 
of navigation, and in the Little Elk as far as Bennett’s wharf. The 
mean range of the tide is 2 feet. Such a channel was estimated to 
cost $36,000 if 75 feet wide and about $25,000 if 50 feet wide, cheap 
dikes being required for regulating the banks and to provide a place 
behind which to deposit the material dredged from the shoals. The 
first work was done in 1874, when $5,000 was expended in building a 
dike and dredging to a width of 25 feet and a depth of 6 feet at mean 
low water in front of it and for about 300 feet below. Two years 
later the channel was made 40 feet wide from the bridge at Elkton to 
about one-half mile below. In 1884 a channel was completed 80 feet 
wide through the bar near the mouth of the Little Elk Kiver and 70 
feet wide thence to the bridge at Elkton, the depth being 7 feet at 
mean low water. In 1893 a channel 100 feet wide and 8 feet deep 
from deep water below Cedar Point to the bridge at Elkton was com- 
pleted. The expenditure on the original and subsequent projects has 
amounted to $46,500. 

The channel had shoaled, and in a report on a survey made in 1899 
(printed on pp. 1668-1669, Pt. 2, Annual Eeport for 1900) it was pro- 
posed to restore the channel to 8 feet depth at mean low water and 100 
feet wide from deep water below Cedar Point to the bridge at Elkton, 
at an estimated cost of $16,665, with an annual cost of $2,500 for 
maintenance. The river and harbor act of June 13, 1902, adopted 
this project, and appropriated $16,665 for the work. This appropria- 
tion was practically expended in dredging in the fiscal year ending 
June 30, 1903. The project width of 100 feet could not be made, as 
the river was found to have shoaled very much since the survey in 
1899, on which the appropriation was based. The act of March 3, 
1905, appropriated $2,000 for maintenance, and at the close of the 
fiscal year ending June 30, 1906, the work had been done. It consisted 
in dredging a 40-foot cut through the shoals which had formed be- 
tween the fertilizer works and Cecils Ditch. The amount expended 
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on this improvement to June 30, 1907, is $65,165.91, of which $63,165 
was on previous projects, and $2,000 for maintenance. 

The existing project, adopted by the river and harbor act of March 
2, 1907, is for a channel 6 feet deep at mean low water and 100 feet 
wide from Elkton to Cedar Point, at an estimated cost of $16,802.77. 
The act appropriated $18,803 for its completion and maintenance. 
A contract has been entered into for the work. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the river was 3|^ feet. The stream 
is navigable in fact to Elkton, Md., which is about 16 miles from the 
mouth of the river. 

It is stated that the improvement has lowered freight rates, but 
the amount of reduction has not been ascertained. 

Eeference to a report on a survey is to be found on page 182 of the 
Annual Report of the Chief of Engineers for 1904. Reference to re- 
port on preliminary examination and survey of the river, required 
by the river and harbor act of March 3, 1905, will be found on page 
214 of the Annual Report of the Chief of Engineers for 1906. 

The commerce of the river for the calendar year 1906 is reported to 
be 15,179 tons, valued at $198,605. Two steam tugs and 35 schooners 
and barges are reported as plying in the river. 

Amount appropriated by river and harbor act approved March 


. 2, 1907 - - $18,803.00 

June 30, 1907, amount expended during fiscal year, for works 
of improvement . 91 

July 1, 1907, balance unexpended 18, 802. 09 

July 1, 1907, outstanding liabilities 15. 75 

July 1, 1907, balance available — 18,786.34 

July 1, 1907, amount covered by uncompleted contracts 16, 922. 70 

(See Appendix J 4.) 


5. Susquehanna River above and helow Havre de Grace^Md , — The 
original governing depth was 5 feet at mean low water. The mean 
range of t^ide is 2-| feet. The channel above Havre de Grace was nar- 
row and subject to ice gorges. The original project is dated February 
22, 1853, and was for a channel 12 feet deep and 100 feet wide, at an 
estimated cost of $59,000. Improvements have been in progress 
since 1853, and up to August 22, 1882, when the existing project was 
adopted, $97,390 had been expended upon them. The existing 
project is to give a channel 200 feet wide and 15 feet deep at mean 
low water below Havre de Grace, and to remove the shoal opposite 
Watson Island (which is above Havre de Grace) to a depth of 8 feet 
at the same stage of the tide, at an estimated cost of $168,000. The 
amount expended on that project to June 30, 1907, is $93,500 and has 
resulted in dredging a portion of the channel below Havre de Grace 
to a depth of 15 feet at mean low water and removing the shoal 
opposite Watson Island. Ten thousand dollars was appropriated by 
the act of March 3, 1905, and with this sum the channel was widened 
at a point about 4,000 feet below Havre de Grace, where operations 
were suspended in 1904, completing about one-half of the approved 
project. The river and harbor act of March 2, 1907, appropriated 
$20,000, and a contract to continue dredging has been entered into. 
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The maximum draft that can be carried June 30, 1907, at mean low 
water over the shoalest part of the channel under improvement, is 11 
feet. The stream is navigable in fact to Port Deposit, Md., which is 
about 5 miles above the mouth of the river. The improvement has 
made no appreciable difference in freight rates. 

Three steamers and 80 sailing vessels and barges are reported as 
plying in the river, the commerce being valued at $542,200. The 
tonnage of the river is reported to be as follows : 1905, 135,293 ; 1906, 
73,815. 

Amount appropriated by river and harbor act approved March 2, 1907 _ $20, 000. 00 


July 1, 1907, balance unexpended 20, 000. 00 

July 1, 1907, outstanding liabilities 20. 15 

July 1, 1907, balance available 19, 979. 85 

July 1, 1907, amount covered by uncompleted contracts 18, 000. 00 

Amount (estimated) required for completion of existing project 54, 500. 00 

(See Appendix J 5.) 


6. Harhors at Roekhall^ Queenstown^ Claiborne^ and Cambridge^ 
and Chester^ Ohoptanh^ Warwick^ Poeomoke^ La Tmppe^ and Mano- 
kin rivers^ and Tyaskin Greeks Maryland . — (d) Rockhall Harbor 
and inner harbor at Rockhall. — In 1894 the controlling depth at Kock- 
hall Harbor was 5 feet, with an average range of tide of 1.1 feet. 
With an appropriation of $16,000 made June 3, 1896 (the first for 
this work) , a project was carried out in 1897-98 for dredging a cut 80 
feet wide and 10 feet deep at mean low water from the 10-foot curve 
in Swan Creek Inlet to the 10-foot depth in Chesapeake Bay, and a 
channel 100 feet wide and 10 feet deep from that depth in Swan 
Creek Inlet to the old pier at Rockhall. A tuxming basin, embracing 
the old and new piers, was also dredged. 

In accordance with the river and harbor act of March 3, 1899, an 
examination was made of Rockhall Harbor and the inner harbor at 
Rockhall, report on which is printed in the Annual Report for 1900, 
pages 1670-1672. The project then proposed is dredging a channel 
12 feet deep and 150 feet wide from Chesapeake Bay to Swan Creek 
Inlet, across Swan Point bar, and 12 feet deep and 150 feet wide from 
Swan Creek Inlet to the wharf at Rockhall at an estimated cost, in 
1899, of $43,065, and $9,208 every two years for maintenance. 

' The river and harbor act of June 13, 1902, adopted this project, 

which is the existing one, and appropriated $74,000 for dredging cer- 
tain harbors and rivers on the eastern shore of Chesapeake Bay, 
including Rockhall Harbor. The sum of $12,000 was allotted for this 
improvement, the available sum to be applied to dredging a channel 
12 feet deep and as wide as practicable within the project limits from 
Swan Creek Inlet to the wharf at Rockhall. Contract for dredging 
■ on this and the other improvements on the eastern shore of Chesa- 

peake Bay was made, under which the entire Avork was to be com- 
pleted by December 31, 1903. The contract was completed June 1, 
1904. All the dredging was done in the inner harbor, with the result 
of establishing a 10- foot navigation there. 

The river and harbor act of March 3, 1905, appropriated $44,000 
^ for dredging certain harbors and rivers on the east shore of Chesa- 

peake Bay. The sum of $12,829.35 was allotted for this improve- 
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merit, to be applied to the existing project. The work was put under 
contract and dredging was begun in the summer of 1905 and com- 
pleted in the autumn, resulting in the completion of the channel of 
the inner harbor, except for a distance of 500 feet where the width is 
less than the project. The river and harbor act of March 2, 1907, 
appropriated $60,000 for improvement of rivers and harbors on east 
shore of Chesapeake Bay, and $14,383.97 was allotted, for this work. 
A contract for expenditure of funds ha^ been entered into. 

The channel across Swan Point bar is practically obliterated, no 
funds being available for maintenance since the channel was orig- 
inally dredged. It is questionable whether the channel at this point 
can be maintained at reasonable cost, and it may be necessary to 
abandon it and make a detour to the southward so as to avoid this bar. 
The unit price of dredging has exceeded that assumed in the original 
o estimate. The estimated cost of project was increased May 13, 1907, 
to $60,386.81. 

The amount expended on this improvement to June 30, 1907, is 
$41,436.01, of which $16,597.12 was on a previous project and $537.54 
for maintenance, consisting in the removal of a shoal in the inner 
harbor. 

About two-fifths of the project has been completed. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the channel across Swan Point 
bar is about 4 feet and in the inner harbor 12 feet, to which point the 
improvement is navigable in fact. The harbor is a bay making in 
from Chesapeake Bay and is navigable in fact to Eockhall pier, 
which is about one-fourth mile above the mouth of Eockhall Harbor. 

In 1905 over 50 vessels of from 5 to 50 tons made this harbor their 
headquarters and steamers made a daily service from Baltimore, their 
course from Baltimore being down the bay and around the south end 
of Swan Point bar to the inner harbor at Eockhall. 

It was impracticable to procure commercial statistics for 1906, 
those for 1905 being reported at $388,811. 


Amount allotted from appropriation by river and harbor act ap-. 

proved March 2, 1907 $14, 383. 97 

June 30, 1907, amount expended during fiscal year, for works of 
improvement - 6. 66 


July 1, 1907, balance unexpended 14, 377. 31 

July 1, 1907, outstanding liabilities 6. 95 


July 1, 1907, balance available 14, 370. 36 


July 1, 1907, amount covered by uncompleted contracts 12, 945. 58 

Amount (estimated) required for completion of existing project 21, 711. 03 


(5) Queenstown Harbor . — Before 1871 the controlling depth in this 
harbor was 6 feet, with a range of tide of about 2 feet. Between that 
year and 1880 it was improved under a project dated January 2, 1871, 
and a channel 100 feet wide at bottom and 8 feet deep at mean low 
water was made. In 1897, with $5,000 appropriated tor continuing 
the improvement, a channel was dredged to 8| feet at mean low water 
and 100 feet wide from Chester Eiver to the inner harbor, to which 
point the improvement is navigable in fact, and in 1900 a shoal ex- 
tending from a point 138 feet above the lower light down for a dis- 
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tance of 950 feet was dredged to a depth of 8 feet and a width of 80 
feet. 

Of the $74,000 appropriated by the river and harbor act of June 
13, 1902, for dredging certain harbors and rivers on the eastern shore 
of Chesapeake Bay, the sum of $12,000 was allotted to Queenstown 
Harbor. The act provides that the improvement shall be made in 
accordance with the report submitted and printed in the Annual 
-Report of the Chief of Engineers for 1900, pages 1673-1676. The 
project therein submitted contemplates increasing the dimensions of 
the channel so as to make them 10 feet deep and 200 feet wide, at an 
estimated cost of $23,100. With the allotment the entire length of 
channel was dredged under contract to a depth of 10 feet at mean low 
water and as wide as practicable within the project limits. 

The river and harbor act of March 3, 1905, appropriated $44,000 
for improvement of harbors and rivers on the east shore of the Ches-'- 
apeake Bay, and $4,606.50 was allotted for this harbor, to be applied 
toward completing the project. A contract was made and work 
begun on it in the summer of 1905 and completed in the autumn, 
which resulted in widening and deepening the channel for a distance 
of about 1,200 feet. The river and harbor act of March 2, 1907, ap- 
propriated $60,000 for improvement of rivers and harbors on east 
shore of Chesapeake Bay, and $4,975.70 was allotted for this work. 
A contract for expenditure of funds has been entered into. Owing to 
insufficient appropriations, the work has been prolonged and the 
cost of maintenance is added to the original estimate. The unit price 
of dredging has exceeded that in the original estimate. The estimated 
cost of project was therefore increased May 13, 1907, to $25,886.35. 

The amount expended on this improvement to June 30, 1907, is 
$35,606.60, of which $16,606.50 was on the existing project. About 
three-fifths of the project has been completed. The maximum draft 
that could be carried J une 30, 1907, at mean low water over the shoal- 
est part of the locality under improvement was 8-| feet. 

Six steamers and 175 sailing vessels and barges are reported to 
ply in the harbor. The tonnage of the harbor is reported to be as 
follows: 1900, 12,373; 1901, 11,328; 1902, 18,769; 1903 (only par- 
tial statistics could be obtained), 3,889; 1904, 19,144; 1905, 19,421; 
1906, 19,808, valued at $835,872. 

The harbor is a bay making from the Chester River and is navi- 
gable in fact to Queenstown, which is about one-half mile above 
mouth of harbor. The improvement has made no perceptible differ- 
ence in freight rates. 

Amount allotted from appropriation by river and harbor act approved 


March 2, 1907 $4 975. 70 

July 1, 1907, balance unexpended 4, 975. 70 

July 1, 1907, amount covered by uncompleted contracts 4, 478. 13 

Amount (estimated) required for completion of existing project 4, 304. 15 


{c) Claiborne Harbor . — Claiborne is on the eastern shore of Chesa- 
peake Bay, about 6 miles east from Bloody Point light-house. No 
improvement there had ever been made by the United States previous 
to the existing project. The controlling depth was 9 feet at mean low 
water with a mean range of tide of about 2 feet. The sum of $16,000 
was allotted for this improvement from the $74,000 appropriated by 
the river and harbor act of June 13, 1902, for certain harbors and 
rivers on the eastern shore of Chesapeake Bay, Maryland. The act 
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provides for dredging a channel 12 feet deep at mean low water and 
300 feet wide from the 12-foot contour in Eastern Bay to the railroad 
pier in the harbor, a distance of about 1,900 feet, and thence shore- 
ward along the south side of the pier to a width of 195 feet for a 
length of 500 feet, at an estimated cost of $17,490, and a further sum 
of $2,500 for an extension of the existing jetty, should it be found 
necessary. This is the existing project. 

A 12-foot depth at mean low watei* was dredged with variable 
widths in the fiscal 3^ear ending June 30, 1904. The sum of $44,000 
was appropriated by the river and harbor act of March 3, 1905, for 
harbors and rivers on the east shore of the Chesapeake Bay, $1,863.35 
of which was allotted to this harbor, and a contract was made and 
dredging done in the autumn of 1905. The work w^as all for mainte- 
nance, and consisted in removing a shoal which had formed in the. 
channel. The river and harbor act of March 2, 1907, appropriated 
$60,000 for improvement of rivers and harbors on east shore of 
Chesapeake Bay, and $3,440.24 Avas allotted for this work. A con- 
tract for ex] 3 enditure of funds has been entered into. About three- 
fifths of the project has been completed. The maximum draft that 
could be carried June 30, 1907, at mean low water over the shoalest 
part of the channel is 11 feet. The amount expended to June 30, 
1907, is $16,863.35, of which $1,863.35 was for maintenance. Owing 
to insufficient appropriations the work has been prolonged and the 
cost of maintenance is added to the original estimate. The unit price 
of dredging has exceeded that in the original estimate. The esti- 
mated cost of project was therefore increased May 13, 1907, to 
$27,408.30. 

Claiborne is at the head of navigation in Claiborne Harbor, and is 
the western terminus of the Baltimore, Chesapeake and Atlantic Eail- 
way. It is about one-half mile from the mouth of the harbor. 

Three steamers and 70 sailing vessels and barges are reported to ply 
in the harbor. 

The tonnage of the harbor is reported to be as follows: 1903, 
89,549; 1904,90,435 ; 1905,93,603; 1906, 91,957, valued at $3,461,714. 
The improvement has made no appreciable diflPerence in freight rates. 
Eeference to a survey is to be found on page 185 of the Annual 
Eeport of the Chief of Engineers for 1904. 

Amount allotted from appropriation by river and barbor act approved 


March 2, 1907 $3, 440. 24 

July 1, 1907, balance unexpended 3, 440. 24 

July 1, 1907, amount covered by uncompleted contracts 3, 096. 22 

Amount (estimated) required for completion of existing project 8,968.06 


{d) G ambridge Harbor . — This harbor is on the eastern side of the 
Choptank Eiver, about 20 miles above its mouth, and Cambridge is 
the head of navigation at the mouth of the harbor. In 1870, before 
operations were commenced, there was a controlling depth of 4 feet, 
Avith a mean range of tide of about 1.7 feet. The improvement of the 
harbor was commenced in 1871 with a project submitted in March of 
that year for an entrance way of 100 feet in width and to provide 
sufficient harbor accommodations of a depth of 10 feet at mean loiv 
water. The estimated cost was $36,000. The sum of $10,000 was 
appropriated March 3, 1871, and work begun. On this and succeed- 
ing projects $50,237 was expended to June 30, 1896, resulting in a 
channel 150 feet wide and 12 feet deep at mean low water from that 
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depth in the Choptank Eiver to the railroad wharf, a distance of 
nearly a mile. The inner harbor below the bridge had been dredged 
over its whole irregular area to a depth of 10 feet, and the part of the 
harbor above the bridge for a distance of 750 feet had been dredged 
to a depth of 8 feet and a width of 215 feet. A survey was made in 
1896 (printed in Annual Eeport for 1897, p. 1297), and the improve- 
ments then recommended were for a 12-foot low-water channel 150 
feet wide from the 12-foot ci^rve in the Choptank Eiver to a point 500 
feet outside the. Baltimore, Chesapeake and Atlantic Eailway Com- 
pany’s steamboat wharf, and from this point gradually widening to 
the harbor line at the wharf; from the steamboat wharf to Mill 
wharf to increase the width an average of 200 feet, with a depth of 8 
feet, making an anchorage basin ; increasing the width of the lower 
harbor 40 feet on the north side and widening the upper harbor an 
average of 360 feet along the channel already dredged to a depth of 
8 feet. The estimated cost of the project was $8,120. It is the 
existing one. 

Of the $74,000 appropriated by the river and harbor act of June 
13, 1902, for certain harbors and rivers on the east shore of Chesa- 
peake Bay, $3,000 wnis allotted to the above project. A channel 130 
feet wide, 450 feet long, and 8 feet deep at mean low water was 
dredged during the fiscal year ending June 30, 1904. The river and 
harbor act of March 3, 1905, appropriated $44,000 for harbors and 
rivers on the east shore of Chesapeake Bay. The sum of $3,120.80 
was allotted for this harbor, and dredging under it was commenced 
in the winter of 1905 and completed in the spring of 1906, resulting 
in advancing the project width and depth. The river and harbor 
act of March 2, 1907, appropriated $60,000 for improvement of rivers 
and harbors on east shore of Chesapeake Bay, and $1,531.63 was 
allotted for this work. A contract for expenditure of funds has 
been entered into. The amount expended on this improvement to 
June 30, 1907, is $56,357.80, of wliich $50,237 was on -previous proj- 
ects. Owing to insufficient appropriations the work has been pro- 
longed and the cost of maintenance is added to the original estimate. 
The estimate of cost of project w^as increased May 13, 1907, to 
$13,858.25. The project is about one-half completed. 

The maximum, draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the channel below the bridge was 
10 .feet, and about 8 feet above as far as the channel has been dredged. 

Six steamers and 130 sailing vessels and barges are reported to ply 
in the harbor, the commerce being valued at $4,211,330. The tonnage 
of the river is reported to be as follow^s: 1903, 101,552; 1904, 102,568; 
1905, 103,697; 1906, 101,662. The improvement has made no appre- 
ciable difference in freight rates. 


July 1, 1906, balance unexpended $67. 59 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 1,531.63 


1, 599. 22 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 67. 59 


July 1, 1907, balance unexpended 1, 531. 63 


July 1, 1907, amount covered by uncompleted contracts 1, 378. 47 

Amount (estimated) required for completion of existing project 6,205. 82 
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{e) Chester River ^ Maryland, from Crumpton to Jones Landing . — 
Before operations were undertaken on this part of the river vessels at 
low tide drawing 6 feet of water could reach Crumpton, 33 miles above 
the mouth, and from that point to Jones Landing (to which point the 
stream is navigable in fact), 6i miles, the controlling depth was 3 
feet, with a mean range of tide of 1.2 feet. The project for improve- 
ment, adopted October 21, 1890, is for a 6-foot low-water channel 
from Crumpton to Jones Landing, at ^n estimated cost of $12,750, 
increased in 1896 to $14,250, and still later to $19,562.50. There has 
been but one project for this section of the river. 

The river and harbor act of March 2, 1907, appropriated $60,000 
for improvement of rivers and harbors on east shore of Chesapeake 
Bay, and $2,417.36 was allotted for this work. A contract for 
expenditure of funds for maintenance has been entered into. The 
balance in hand will be expended for maintenance. The amount 
ex|)ended on this improvement to June 30, 1907, is $20,847, of which 
$3,439.82 was for maintenance. The project is practically completed, 
and the additional work required is for maintenance. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the river was 5 feet. 

The tonnage of the past calendar 3^ear, consisting mainly of agri- 
cultural products, is reported to be 48,199, valued at $2,754,970, and 
is carried on by 6 steamers and 175 sailing vessels and barges. The 
improvement has made no appreciable difference in freight rates. 

It is proposed to apply the available balance to removing shoals 
that have formed in the channel since it was dredged. 

July 1, 1906, balance unexpended $49. 51 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 2,417.86 

2, 466. 87 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 49. 51 

July 1, 1907, balance unexpended 2, 417. 36 

July 1, 1907, amount covered by uncompleted contracts 2, 175. 63 

(/) Choptank River., Maryland. — Before improvements were be- 
gun in 1879 the depth of water in the channel between Denton and 
Greensboro varied from 2 to 8 feet, with a mean range of tide of 
about 2 feet. Navigation, carried on by small sailing vessels, ex- 
tended to only 3 miles above Denton. Upon the remaining 5 miles 
to Greensboro, the head of navigation, all freight had to be trans- 
ported upon scows. Greensboro is about 46 miles above the mouth 
of the river. 

A project for improvement was made in 1880 for an 8-foot low- 
water channel 75 feet wide, at an estimated cost of $79,000. At the 
close of the fiscal year 1903 the project channel had been completed, 
except for a distance of about 1 mile at the upper end, but there has 
been some shoaling since. No dredging was done in 1904. The 
river and harbor act of March 3, 1905, appropriated $44,000 for 
rivers and harbors on the east shore of Chesapeake Bay, and $7,885 
was allotted for this river. These funds were applied toward com- 
pleting the project at its upper end and to removing some shoals 


220 EEPOET OF THE CHIEF OF EFTGIHEEES, IT. S. AEMY. 

which had formed below. The work was done under contract in 
the winter of 1905-6. The river and harbor act of March 2, 1907, 
appropriated $60,000 for improvement of rivers and harbors on east 
shore of Chesapeake Bay, and $9,662.55 was allotted for this work. 
A contract for expenditure of funds has been made. About one- 
eighth of the project remains to be done. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest^part of the channel under improvement 
was 6 feet. The amount expended on this improvement to June 30, 
1907, was $70,885, of which $3,495.79 was for maintenance. 

Six steamers and 246 sailing vessels and bar^’es are reported as 

f lying in the river, the commerce being valued for the past year at 
8,883,285. The tonnage of the river is reported to be as follows: 
1903, 208,367; 1904, 210,447; 1905, 212,725; 1906, 208,496.^ 

The improvement has ’made no appreciable difference in freight 
rates. 

It is proposed to apply the available balance to completing the 
channel and to maintenance. 

July 1, 1906, balance unexpended S55. 15 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 9, 662. 55 


9, 717. 70 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement ' 55. 15 

July 1, 1907, balance unexpended 9, 662. 55 

July 1, 1907, amount covered by uncompleted contracts 8, 696. 30 

Amount (estimated) required for completion of existing project 1,948.24 


{g) Warioick River ^ Maryland . — This river, formerly named Sec- 
retary Creek, is in Dorchester County, eastern shore of Maryland, and 
flows into the Choptank River, one of the largest tributaries of Chesa- 
peake Bay. It is a small tidal basin 2 miles long, with no fresh-water 
influx at the head, and was originally only 4 feet deep. The average 
rise of tide is 2 feet. The original project for the stream is dated 
January 20, 1880. 

Before the adoption of the present project about $12,000 had been 
expended in the improvement of this river — $6,000 by the General 
Government and the remainder by private parties. The existing proj- 
ect for improvement, based upon a survey in 1891 (printed in Annual 
Report for 1891, p. 1219), provides for a channel 100 feet wide and 
10 feet deep at mean low water from the 10-foot depth in Choptank 
River to Secretary Landing, at the head of the river, including a turn- 
ing basin at the latter point, at an estimated cost of $18,600. Up to 
July, 1903, dredging had been done from time to time as funds became 
available until the project was practically completed, but shoals 
formed rapidly. These were partially removed with $1,909 allotted 
from the appropriation of $44,000 appropriated March 3, 1905, for 
rivers and harbors on the east shore of Chesapeake Bay. The work 
was done under contract in December, 1905.' The river and harbor 
act of March 2, 1907, appropriated $60,000 for improvement of rivers 
and harbors on east shore of Chesapeake Bay, and $3,493.87 was 
allotted to this work. A contract for the work has been entered into. 

The amount expended on present project to June 30, 1907, is 
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$17,909, of which $1,868.18 was for maintenance. The project is 
about eight-ninths completed. The maximum draft that could be 
carried June 30, 1907, at mean low water over the shoalest part of 
the channel under improvement was 9 feet. 

Six steamers and 78 sailing vessels and barges are reported as ply- 
ing in the river, the commerce being valued at $2,431,286. 

The tonnage of the river is reported to be as follows : 1903, 65,206 ; 
1904, 65,858 ; 1905, 66,631 ; 1906, 60,027. . ^ 

The improvement has made no appreciable difference in freight 
rates. 

July 1, 1906, balance unexpended - — $40. 82 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 3, 493. 87 

3, 534. 69 

"■June 30, 1907, amount expended during fiscal year, for works of im- 
provement 40. 82 

July 1, 1907, balance unexpended 3, 493. 87 

July 1, 1907, amount covered by uncompleted contracts 3, 144. 49 

(A) PoGomohe River ^ Maryland . — This river has been under im- 
provement by the General Government since 1878, the original project 
being dated November 19, 1878. In 1879 and 1880, $12,500 was ex- 
pended on work below Snow Hill, chiefly in the rectification of the 
channel and in giving increased width, the depth being 7 feet at mean 
low Avater. In 1888, ivith an appropriation of $8,000, a cut-off was 
made through the low neck of land forming four abrupt bends just 
below SnoAV Hill. At the close of these operations there was a chan- 
nel not less than 80^ feet wide and 7 feet deep between Snow Hill and 
Shad Landing, a distance of about 4^J miles. 

The existing project, datesd October 1, 1896, is based upon a survey 
made in 1894-95 (printed in Annual Report for 1895, p. 1167) 
and is for dredging the channel between Snow Hill and Shad Land- 
ing to a depth of 9 feet at mean low water and a width of from 100 
to 130 feet, at an estimated cost of $14,000. The mean range of tide 
is 2| feet. Snow Hill is the head of navigation on this stream and 
is about 28 miles above the mouth. With funds provided from 1897 
to 1904 the channel was dredge to the project dimensions. 

The river and harbor act of March 2, 1907, appropriated $60,000 
for improvement of rivers and harbors on east shore of Chesapeake 
Bay and $2,298.60 was allotted to this work. A contract for ex- 
penditure of funds for maintenance has been made. 

To the end of the fiscal year $35,043 has been expended for the 
improvement of this river, of which $20,500 was on previous projects 
and $272.27 for maintenance. The project is completed, and the addi- 
tional work required is for maintenance. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the channel under improvement 
was 9 feet. 

Two steamers and 86 sailing vessels and barges are reported as 
plying in the river, the commerce being valued at $3,022,840. The 
tonnage of the river is reported to be as follows : 1903, 245,568 : 1904, 
246,223 ; 1905, 67,165 ; 1906, 65,710. 
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The improvement has made no appreciable difference in freight 
rates. 


July 1, 1906, balance unexp^ded *$39. 06 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 - 2,298.60 


2, 337. 66 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 39. 06 


July 1, 1907, balance unexpended 2, 298. 60 


July 1, 1907, amount covered by uncompleted contracts 2, 068. 74 

(i) La Trappe River^ Maryland . — This stream, formerly known 
as Dividing Creek, has a length of about 3 miles and is a tributary 
of Choptank River. The head of navigation is at Trappe Landing: 
The controlling depth prior to 1893 was 4 feet, with a mean range of 
tide of 18 inches, but was afterwards increased to 8 feet by dredging, 
under private subscription. The original project is the existing one, 
adopted August 5, 1892, and is for a channel 150 feet wide and 11 
feet deep at mean low water across the bar at the mouth and for a 
width of 75 feet and a depth of 8 feet inside the bar as far as Trappe 
Landing, with a turning basin at the latter point, at an estimated cost 
of $7,250, subsequently increased to $9,750. The project has been 
completed and the additional work required is for maintenance. 

The river and harbor act of March 2, 1907 appropriated $60,000 
for improvement of rivers and harbors on east shore of Chesapeake 
Bay, and $2,135.39 was allotted for this work. A contract has been 
made for expenditure of funds for maintenance. The amount ex- 
pended to June 30, 1907, is $9,117.50, of which $1,153.63 was for 
maintenance. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the channel, was 7 feet. Three 
steamers and 81 sailing vessels and barges are reported as plying in 
the river, the commerce being valued at $523,681. 

The tonnage of the river is reported to be as follows: 1903, 11,466; 
1904, 13,601; 1905, 13,848; 1906, 13,588. 


The improvement has made no appreciable difference in freight 
rates. 

July 1, 1906, balance unexpended $34. 02 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 2, 135. 39 


2, 169. 41 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement ^ 34. 02 

July 1, 1907, balance unexpended 2, 135. 39 

July 1, 1907, amount covered by uncompleted contracts 1, 921. 85 


{j) Manohin River Maryland . — ^Before improvements were com- 
menced in 1891 the depth of water at the mouth of the river at the 
so-called “ Mud flats ” was between 1 and 2 feet at low tide. These 
flats are about 2^ miles wide and make navigation impossible except 
at high water, thereby rendering the upper part of the river, which 
has a very fair depth and width, almost useless for extensive shipping 
purposes. The average rise of tide at the flats is 2.6 feet. Princess 
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Anne is the head of navigation and is about 12 miles above the mouth 
of the river. 

The project was adopted in 1890 and is based upon a survey made 
in August and September, 1889. (Report printed in Annual Report 
for 1890, p. 961.) It provides for a channel 6 feet deep at mean low 
water and 100 feet wide from Locust Point to Sharps Point, a dis- 
tance of about 2 ^ miles and embracing the section called the “ Mud 
flats,” at an estimated cost of $30,000. From 1891 to 1900 dredging 
on the whole project was done at various times as funds became avail- 
able. At the close of these operations there was a channel 6 feet deep 
from Sharps Point to about a mile above Dashiells Creek and a 
slightly less depth to the steamboat wdiarf above, and at the mouth 
soundings taken over the area formerly dredged showed a range of 
depth from 4.5 to 7.3 feet. No work was done afterwards until the 
enactment of the river and harbor act of March 3, 1905, which con- 
tained an appropriation of $44,000 for rivers and harbors on the east 
shore of Chesapeake Bay. The sum of $4,772.50 of this appropriation 
was allotted to this river and dredging was done under contract in 
the autumn of 1905, wdiich consisted in removing shoals that had 
formed, and resulted in a controlling depth of but 3 feet. 

The creation and maintenance of a channel across the Mud flats at 
the mouth of this river is a work of some difficulty and uncertainty 
under the method adopted, which was originally considered as ten- 
tative only and the best that the commercial importance of the proj- 
ect woulcl justify. Funds have not been available for adequate 
maintenance and the channel has deteriorated rapidly. The estimate 
of cost of project was increased May 13, 1907, to $42,103.99. The 
river and harbor act of March 2, 1907, appropriated $60,000 for im- 
provement of rivers and harbors on east shore of Chesapeake Bay, 
and $9,160.69 was allotted for this work. A contract for expenditure 
of funds has been made. 

The amount expended on the improvement to June 30, 1907, is 
$27,272.50 and $2,000 additional was expended on the upper river, 
which is not included in the existing project. The amount expended 
for maintenance was $4,728.36. About three-fifths of the project is 
completed. The maximum draft that could be carried June 30, 1907, 
at mean low water over the shoalest part of the channel at the mouth 
was 2 feet. 

It was impracticable to obtain commercial statistics, but it is re- 
ported that the commerce has increased between 5 and 10 per cent 
over that reported for 1896, which was 32,076 tons, valued at $522,990. 
The improvement has made no appreciable difference in freight rates. 

It is proposed to apply the balance available toward completing the 
project. 


July 1, 1906, balance unexpended $44. 14 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 9, 160. 69 


9, 204. 83 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 44. 14 


.July 1, 1907, balance unexpended 9, 160. 69 


July 1, 1907, amount covered by uncompleted contracts 8, 244. 62 

Amount (estimated) required for completion of existing project 10,399. 16 
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(S) Tyashin Greeh , — This stream is also known as Wetipquin 
Creek, or Eiver. It is a small tributary of Nanticoke River, having a 
length of about 5 miles. The controlling depth in the creek was 8 
feet, but on, the bar at the mouth it was but 3|* feet at mean low water, 
with an average rise and fall of the tide of 3 feet. A survey was 
made in 1899 (report printed in Annual Report for 1900, p. 1681). 
The existing project, which is the original one, is for a channel 9 feet 
deep at mean low water, with a width of 120 feet, at an estimated cost 
of $13,200, Dredging was done in the fiscal year ending June 30, 

1904, and resulted in making a 9-foot navigation at mean low water 
to the wharf at Tyaskin, the head of navigation, but the channel was 
only 60 feet wide. The sum of $2,158 was allotted for this creek 
from the appropriation of $44,000, March 3, 1905, for rivers and har- 
bors on the east shore of Chesapeake Bay. The channel was widened 
with these funds to 90 feet for a distance of 1,270 feet. Under a sur- 
vey made in J anuary , 1906, the estimate of cost of completion of this 
project, with a suitable turning basin added, is $6,462.39. The river 
and harbor act of March 2, 1907, appropriated $60,000 for improve- 
ment of rivers and harbors on the east shore of Chesapeake Bay, and 
$6,500 was allotted to complete this work. A contract has been made 
for completion. The amount exiiended to June 30, 1907, is $10,158. 
The project is about five-eighths completed. The maximum draft 
that could be carried June 30, 1907, at mean low water over the 
shoalest part of the channel was 8 feet. 

Three steamers and 35 sailing vessels and barges are reported as 
plying in the creek, the commerce being valued at $45,500. The ton- 
nage of the creek is reported to be as follows: 1903, 784; 1904, 796; 

1905, 856 ; 1906, 945. 

The improvement has made no appreciable difference in freight 
rates. 

Reference to reports on examination and survey required by the 
river and harbor act of March 3, 1905, will be found on page 214 of 
the Report of the Chief of Engineers for 1906. 


July 1, 1906, balance unexpended $25. 84 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 6, 500. 00 


6, 525. 84 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 25. 84 

July 1, 1907, balance unexpended 6, 500. 00 


July 1, 1907, amount covered by uncompleted contracts. 


5, 850. 00 
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CONSOLIDATED. 

July 1,'1906, balance unexpended $350. 13 

Amount ai)i)roi)i*iated by river and liarbor act approved March 2, 1907_ 60, 000. 00 

‘"'^60,350.13 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 302. 79 

July 1, 1907, balance unexpended « 59, 993. 34 

July 1, 1907, outstanding liabilities 6. 95 

July 1, 1907, balance available 59, 980. 39 

July 1, 1907, amount covered by uncompleted contracts 54, 000. 03 

Amount (estimated) recpiired for completion of existing project 53, 530. 40 

(See Appendix J G.) 


' 7. Nanticohe River^ Delaware and Maryland . — This river is a tidal 
stream, its headwaters consisting of numerous branches rising mainly 
in the northern section of Sussex County, Del. The river Hows in a 
southwesterly direction into Tangier Sound, Chesapeake Bay, and 
the interests for the improvement of the river center at Seaford, the 
head of navigation, 36 miles from the mouth, where the range of tide 
is about 3.4 feet. 

The river and harbor act of August 18, 1894, appropriated $5,000 
for improving Broad Creek Eiver, Delaware, a branch of Nanticoke 
Eiver, and provided that as much of it as might be necessai\y should 
be used for the removal of the bar extending from the railroad bridge 
at Seaford toward the mouth of Nanticoke Eiver. With this appro- 
priation the channel was dredged where necessary to a width of 100 
feet and a depth of 9 feet at mean low water from the south side of 
the railroad bridge at Seaford to a point 8,000 feet below, A previous 
appropriation for the Nanticoke Eiver in 1886 was, in accordance 
with the terms of the law, applied to Broad Creek Eiver up to Laurel. 

The existing project for the improvement of the Nanticoke Eiver 
is based upon a survey made in 1895 (printed in Annual Eeport of 
the Chief of Engineers for 1895, pp. 1165 to 1167) and is for a channel 
9 feet deep at mean low water and 100 feet wide, the width to be 
increased to about 150 feet at sharp turns of the channel, the improve- 
ments to be extended to within 100 feet of the county bridge, where 
the proposed channel is to widen out fan-shaped, at an estimated cost 
of $13,000. The project is practically completed, and the additional 
work required is for maintenance. 

The river and harbor act of March 2, 1907, contained an appropria- 
tion of $2,000 for this work, and a contract for maintenance has been 
entered into. 

The amount expended to June 30, 1907, was $13,000, of which 
$5,000 was on a previous project and $2,429.26 for maintenance. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the channel was 8-| feet. Three 
steamers and 120 sailing vessels and barges are reported as plying 
in the river the commerce being valued at $4,351,380. The tonnage 
of the river is reported to be as follows: 1903, 119,038; 1904, 120,229; 
1905, 121,769 ; 1906, 119,348. 

ENG 1907 15 
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The improvement has made no appreciable difference in freight 


rates. 

July 1, 1906, balance unexpended $208. 38 

Amount appropriated by ri ver and barbor act approved March 2, 1907_ 2, 000. 00 

2, 208. 38 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 208. 38 

« 

July 1, 1907, balance unexpended 2, 000. 00 

July 1, 1907, outstanding liabilities 16. 55 

July 1, 1907, balance available-—- 1, 983. 45 

July 1, 1907, amount covered by uncompleted contracts 1, 800. 00 

(See Appendix J 7.) 


8. Broad Creeh River ^ Delaware , — ^This is a tributary of the Nanti- 
coke Eiver, and inASSl the controlling depth was 1-J feet, with a mean 
range of tide of ?> feet. In 1889 a channel 6 feet deep at mean 
low water and 50 feet wide had been dredged under project dated 
February 4, 1880, from Bethel to Laurel, the head of navigation, 
about 7-| miles from the mouth of the river, at a cost of $35,000. The 
existing project, adopted August 5, 1892, is for a channel 70 feet wide 
and 8 feet deep at mean low water between Bethel and Laurel, at an 
estimated cost of $15,000. The projected channel was dredged ex- 
cept for a short distance at the upper end, where it was reduced to CO 
feet in width to secure the stability of some wharves. No dredging 
was done in the fiscal year 1907. The river and harbor act of March 
2, 1907, appropriated $1,500 for maintenance, and contract has been 
entered into. The amount expended to June 30, 1907, is $15,000. 
The project is completed, and the additional work required is for 
maintenance. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the channel is reported to be 6 feet. 

One steamer, 10 yachts, and 500 sailing vessels are reported as ply- 
ing in the river, the commerce being valued at $618,650. The tonnage 
of the river for 1906 is reported to be 29,090. The iniprovement is 
reported to have made a reduction of 50 per cent in freight rates. 

Amount appropriated by river and harbor act approved March 2, 1907- $1, 500. 00 


July 1, 1907, balance unexpended 1, 500. 00 

July 1, 1907, outstanding liabilities 13. 55 

July 1, 1907, balance available 1, 486. 45 

July 1, 1907, amount covered by uncompleted contracts 1, 350. 00 

(See Appendix J 8.) 


9, Wicomico River, Maryland . — The portion of the river at and 
just below Salisbury, which is the head of navigation and 23 miles 
from the mouth, has been under improvement by the United States 
since 1872, under project dated April 15, 1871. The average rise and 
fall of tide is 3 feet. At that time the navigable channel, with a mini- 
mum depth of 8 feet at low water, extended to a point within 2 miles 
of Salisbury. The extreme upper portion, as far as the milldam in the 
heart of the town, was quite shoal, and has an average depth of only 
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18 inches at low tide. Between 1872 and 1885 a channel 75 to nearly 
100 feet wide and 7 feet deep at low water was dredged from deep 
water below to the drawbridge in the town, at a cost to the Govern- 
ment of about $50,000. 

The existing project, based upon a survey of the river n\ade in 1889 
(printed in Annual Report for 1890, pp. 947-950), provides for a 
channel 9 feet deep at mean low water from that depth below to the 
drawbridge at Salisbury, the width to b^ from 100 to 150 feet, at an 
estimated ' cost of $23,200. At the time this project was adopted 
there existed a 7-foot low-water channel from 75 to 100 feet wide to 
Salisbury. The project has been practically completed, and the 
additional work required is for maintenance. 

The river and harbor act of March 2, 1907, appropriated $2,500 
for maintenance of this river, 'and a contract has been entered into 
to do the work. The amount expended to June 30, 1907, is $84,998, 
of which $50,000 was on previous projects and $4,942.24 for main- 
tenance. The maximum draft that’ could be carried June 30, 1907, 
at mean low water over the shoalest part of the channel under 
improvement was 8-|- feet. 

Two steamers and 80 sailing vessels and barges are reported as 
plying in the river, the commerce being valued at $7,422,620. The 
tonnage of the rit^er is reported to be as follows : 1903, 197,306 ; 1904, 
199,279 ; 1905, 202,510; 1906, 198,451. 

The improvement has made no appreciable difference in freight 
rates. 

Reference to reports on examination and survey of the river 
required by the river and harbor act of March 3, 1905, will be found 
on page 215 of the Report of the Chief of Engineers for 1906. 

It is proposed to apply the available balance to maintenance in 
redredging shoals that formed since original dredging was done. 

July 1, 1906, balance unexpended $57. 76 

Amount appropriated by river and barbor act approved March 2, 1907_ 2, 500. 00 


2, 557. 76 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 57. 76 

July 1, 1907, balance unexpended 2, 500. 00 

July 1, 1907, amount covered by uncompleted contracts 2, 250. 00 

(See Appendix J 9.) 


10, Cris-fielcl Harbor,^ Maryland . — This harbor is situated at Somers 
Cove, Little Annemessex River, which at this point is an estuary’ of 
Tangier Sound, on the east side of Chesapeake Bay. It is the prin- 
cipal port of the collection district of eastern Maryland. Crisfield 
is the head of navigation of the harbor and is 1 mile from its mouth. 
The length of the navigable jiortion of the harbor is IJ miles. Orig- 
inally the harbor had a controlling depth of 8| feet at mean low water 
for a width of 400 feet, with a mean rise and fall of tide of 2.6 feet, 
but this was not deemed adequate for the commerce of the port. The 
original project adopted March 3, 1875, was for a channel 266 feet 
wide and 12 feet deep at mean low water from above the railroad 
wharf to a point known as the second angle, opposite Somers Cove 
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light, and from that point to deep water below, a channel of the same 
depth 425 feet wide, and in addition a basin on both the north and 
south sides of the railroad wharf 12 feet deep, at an estimated cost of 
$37,317.50. The act of March 3, 1875, made the appropriation, and 
the work was completed Ma}^, 1876. No dredging has been done 
since, and the work has been without maintenance for about thirty 
years. 

The act of March 3, 1905, authorized a survey, which was made in 
December, 1905, the rejiort thereon being printed in House Document 
No. 783, Fifty-ninth Congress, first session. The existing project, 
approved March 2, 1907, is to restore the channel formerly dredgeci 
and to restore and widen the anchorage basin, at an estimated cost of 
$37,706.62, and an annual cost for maintenance of $800. The river 
and harbor act of March 2, 1907, made an appropriation of $37,707 
for the completion of this project, and a contract has been entered' 
into for the work. Nothing has been expended on existing project to 
June 30, 1907. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the channel under improvement 
was 8 feet. 

Eight steamers and 350 sailing vessels and barges are reported as 
plying in the harbor, the commerce being valued at $1,242,860. The 
tonnage of the harbor is rejiorted to be 30,265 for the year 1906. 

A report on a survey of this harbor is to be found beginning on 
page 105, Part 2, Annual Report of the Chief of Engineers for 1875. 
Amount appropriated by river and harbor act approved March 2, 1907_ $37, 707. 00 


July 1, 1907, balance unexpended 37, 707. 00 

July 1, 1907, outstanding liabilities 36. 95 

July 1, 1907, balance available 1 37, 670. 05 

July 1, 1907, amount covex'ed by uncompleted contracts — 33, 936. 30 

(See Appendix J 10.) 


11, Removing sunken vessels or craft oljstructing or endangering 
navigation, — During the past fiscal year the following wreck was 
removed: Schooner Edward Wright from Chesapeake Bay near 
Bloody Point light-house, Maryland, at a cost of $550. 

EXAMINATION OF ROUTE FOR A WATERWAY TO CONNECT THE WATERS 
OF THE CHESAPEAKE AND DELAWARE BAYS, INCLUDING THE “ SASSA- 
FRAS ” ROUTE, MADE IN COMPLIANCE WITH JOINT RESOLUTION OF 
CONGRESS APPROVED JUNE 28, 1906. 

Report dated January 1, 1907, by a (yommission appointed by the 
President to examine and report upon a route for the construction of 
a free and open waterway to connect the waters of the Chesapeake 
and Delaware hays^ including the Sassafras route required by joint 
resolution of Congress approved June 28, 1906, was submitted to Con- 
gress and printed in Senate Document No. 215, Fifty-ninth Congress, 
second session. The route selected is that of the present Chesapeake 
and Delaware Canal, the works, franchises, etc., thereof being ap- 
praised at $2,514,289.70, 
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IMPROVEMENT OP POTOMAC RIVER AND ITS TRIBUTARIES, OF 
JAMES RIVER AND OF HARBOR AT MILFORD HAVEN, VIRGINIA, 
AND OF CERTAIN RIVERS IN MARYLAND AND VIRGINIA ON THE 
WESTERN SHORE OP CHESAPEAKE BAY; CONSTRUCTION OF 
PIERS, HAMPTON ROADS, JAMESTOWN EXPOSITION ; PERMANENT 
LANDING PIER, JAMESTOWN ISLAND, VIRGINIA. 

This district was in the charge of Maj. Spencer Cosby, Corps of 
Engineers, to September 11, 1906; in the temporary charge of First 
Lieut. E. J. Dent, Corps of Engineers, from September 11, to Novem- 
ber 18, 1906, and in the charge of Major Cosby since November 18, 
1906, the district officer having Lieutenant Dent under his immediate 
orders to September 11, and since November 18, 1906.^ Division engi- 
neer, Col. Amos Stickney, Corps of Engineers, until June 4, 1907, 
’ and Col. D. W. Lockwood, Corps of Engineers, since that date. 

,, 1. Potomac River^ at Washington^ D. C . — Before improvement the 

Virginia channel was obstructed by two bars. The upper bar ex- 
tended u|)stream from Long Bridge to about one-half mile below 
Easby Point, and the ruling depth on this bar was 8 feet. The lower 
bar was near Giesboro Point and had a ruling depth of 14 feet. The 
ruling depth in the Washington channel was 10 feet. Georgetown 
Harbor was obstructed b}^ several dangerous rocks. The flats, which 
extended to the edge of the Virginia channel, were largely bare at low 
water and WTre an active agent in spreading malarial and other 
diseases. 

Betw^een June 11, 1870, and March 3, 1881, the sum of $290,000 was 
appropriated by Congress for the improvement of the harbors of 
Washington and Georgetown. The project under which this sum 
was expended is not definitely stated, although it is understood that 
it provided for dredging channels 16 feet deep and 200 feet wide 
through the Georgetown and Washington channels, and for the re- 
moval of the most dangerous rocks obstructing navigation in the 
harbor of Georgetown to a depth of 20 feet. 

The existing project for the improvement was adopted August 2, 
1882, and has for its object the improvement of the navigation of the 
river by widening and deepening its channels, the reclamation of 
the flats by depositing on them the material dredged from the chan- 
nels, the freeing of the Washington channel of sewage, and the 
establishment of harbor lines. To effect these the project jirovided 
“ that the channel depths should be sufiicient to accommo- 

date the largest draft vessels that can be brought up to Arsenal 
Point ” (the projected depth was not stated in feet, but by the above- 
imposed condition was at that time limited to 20 feet at low tide, 
whereas the ruling depth in the Potomac Eiver below Washington 
has now been increased by dredging to 24 feet at low tide), that the 
fiats be reclaimed to a height of 3 feet above the flood plane of 1877 
(which, although the highest recorded freshet at that time, was 
exceeded by about 3 feet by the flood of 1889), and for a tidal reser- 
voir to be provided with automatic inlet and outlet gates. A training 
dike on the Virginia shore extending downstream from Analostan 
Island was added to the project in 1890. The project also provided 
for the rebuilding of Long Bridge and for the interception of all 
sewage discharged into the Washington channel, but neither of these 
works was included in the estimated cost of the improvement, which 
was $2,716,365. The estimate as revised in 1897 is $2,953,020. 
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The amount expended on the work of the existing project to June 
30, 1907, was $2,531,764.59, of which $329,934.35 has been applied to 
maintenance since March 3, 1899, and 50 cents was derived from the 
sale of blueprints. 

The expenditure resulted in the dredging of a channel _ 20 feet 
deep and 550 feet wide through the bar above Long Bridge, in 
increasing the width of the natural channel just below Long Bridge 
by 50 to 500 feet and in deepening it to 20 feet ; in dredging a channel 
350 feet wide and 20 feet deep through the bar in the Virginia 
channel near Giesboro Point; in dredging the Washington channel 
to a width of 400 feet and a depth of 20 feet; in dredging between 
this navigation channel and the wall of the adjacent reclaimed area 
to a depth of 12 feet; in dredging at the junction of the Washington 
and Virginia channels; in dredging the tidal reservoir (111 acres) 
to a depth of about 8 feet; in several times redredging cuts 20 feet 
deep through bars which had re-formed by freshet action in the 
Virginia and Washington channels; in the completion of the reser- 
voir outlet; in the construction of 35,289 linear feet of sea wall, of 
which 7,066 linear feet has been taken down and relaid, and in the 
building of 5,965 linear feet of training dike. 

The area of land reclaimed by these operations is 621.12 acres (or, 
including reservoir, 739.42 acres), which by act of March 3, 1897, 
was declared to be a public park under the name of Potomac Park. 
The entire project is now about twm-thirds completed. 

The work of maintenance during the fiscal year ended June 30, 
1907, consisted in partly redredging the Washington channel; in 
repairing the wharf at Easby Point; in making preparations for 
additional redredging, and in general maintenance of the improve- 
ment and care of property. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the Washington channel was 21 
feet ; for the Virginia channel it was 17 feet. The mean range of 
tide is about 3 feet. 

The Potomac Eiver is navigable to the foot of Little Falls, 3-| 
miles above Georgetown, but the Aqueduct Bridge, which crosses 
the river at Georgetown, 113 miles above the mouth of the river, has 
no draw and limits the navigation of large steamers and masted 
vessels. 

The principal articles of commerce are sand and gravel, coal, 
lumber, ice, cord wood, stone, oils, oysters, bricks, coke, and general 
merchandise. The receipts and shipments during 1906 amounted to 
about 907,000 tons and were estimated to be worth about $8,609,860. 
This is the largest tonnage ever reported. 

The benefits to navigation from the improvements made have been 
marked. Vessels of much deeper draft than those formerly used are 
now engaged in this trade, and it is understood that freight rates have 
been materially reduced. • 

The additional work proposed is for the purpose of extension of 
benefits and for the maintenance of the improvement in a serviceable 
condition. 

Maps of the locality may be found in each Annual Keport of the 
Chief of Engineers since 1877, with the exception of those for 1879, 
1882, 1893, and 1905. 
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Kefereiice to the report on the examination and survey of Potomac 
River at Washington, D. C., will be found on page 194 of the Annual 
Report of the Chief of Engineers for 1904. 

July 1, 1906, balance unexpended $47, 552. 83 

Amount appropriated by river and Iiarbor act approved March 2, 1907^ 258, 000. 00 
Received from sale of blueprints .50 


305,553.33 

June 30, 1907, amount expended during fiscal* year, for maintenance 


of improvement 45, 317. 42 

July 1, 1907, balance unexpended 260, 235. 91 

July 1, 1907, outstanding liabilities 221.80 

July 1, 1907, balance available 260, 014. 11 

Amount (estimated) required for completion of existing project 490,954.35 

(See Apiiendix K 1.) 


Potomac River heJmo W ashington^ D, 0 , — The Potomac River 
below Washington, D. C., is generally a ivide and deep body of water, 
having the characteristics of a tidal estuary rather than of a fluvial 
stream. • 

Prior to improvement 24-foot navigation was obstructed by seven 
shoals, over which the depth ranged from 19-| to 23 feet at low tide. 
Several of these shoals were long and formed serious obstructions to 
navigation by deep-draft vessels. 

The present, which is also the original, project for this improve- 
ment was adopted March 3, 1899. It provides for the improvement 
of the waterway by dredging channels 24 feet deep and 200 feet wide 
through all obstructions to 24-foot navigation below Washington, 
D. C., at an estimated cost of $176,000. 

The amount expended to June 30, 1907, was $184,836, of which 
about $31,000 was applied to maintenance. 

As a result of this expenditure channels 24 feet deep and at least 
200 feet wide have been .dredged through all the shoals. 

The work of maintenance during the fiscal year ended June 30, 
1907, consisted in making occasional inspections of the locality. 

The maximum draft that could be carried on June 30, 1907, at 
mean low water over the shoalest part of the locality under improve- 
ment was 24 feet. The mean range of tide varies from about 1.6 feet 
at the lower shoals to about 2.8 feet at the upper. Georgetown, 113 
miles above the mouth of Potomac River, is the head of navigation 
for large vessels. 

The principal articles of commerce are sand and gravel, coal, 
lumber, ice, oils, naval ordnance and supplies, cord wood, brick clay, 
stone, fertilizer, oysters, bricks, phosphate rock, coke, paving blocks, 
railroad ties, asphalt, potash salt, and general merchandise. The 
receipts and shipments during 1906 amounted to about 1,284,000 tons, 
and were estimated to be worth about $20,116,052. 

As far as known the work done has had no material effect upon 
freight rates. 

The work provided for under the present project has been com- 
pleted, and no further appropriation is required therefor. 

Maps of the locality may be found in the Annual Reports of the 
Chief of Engineers for 1890, 1900, 1902, and 1903. 
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For reference to the report of an examination and survey of Poto- 
mac Eiver below Washington, D. C., see page 197 of the Annual 


Eeport of the Chief of Engineers for 1904. 

July 1, 1906, balance unexpended $1,281.00 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 3 IT. 00 

July 1, 1907, balance unexpended 1 — 1, 164. 00 

(See Appendix K 2.) 


S. Anacostia River^ District of Columbia . — Before improvement 
the ruling depth from the mouth to the Navy- Yard Bridge was about 
18 feet, the channel affording this depth being narrow and tortuous. 

An allotment of $20,000 for work in the Anacostia was made from 
the appropriation of September 19, 1890, for improving Potomac 
Eiver at Washington. tJnder this allotment channels 20 feet deep 
and about 200 feet wide were dredged through shoals near the foot of 
South Capitol street and opposite Washington Barracks. This 
dredging was completed in May, 1892, at a cost of $18,536.94. 

The present project for this stream was adopted ^June 13, 1902, and 
provides! for the improvement of the portion of Anacostia Eiver 
below the Navy- Yard Bridge by dredging a channel 20 feet deep for 
a width of 400 feet, the depth then gradually decreasing to 6 feet at 
the bulkhead lines, and by depositing the dredged material on the 
adjacent flats to an average elevation of 7 feet above low tide, the 
reclaimed area to be surrounded by an earthen embankment to a 
height of 14 feet above low tide, protected by a masonry sea wall, 
and provided with suitable drainage through the embankment, all 
at an estimated cost of $1,218,525. 

The amount expended on the existing project to June 30, 1907, was 
$153,340.41, none of which was applied to maintenance. As a result 
of this expenditure, a channel 20 feet deep at mean low tide and at 
least 300 feet wide (except at Buzzard Point, where the width is 
about 240 feet) has been secured for a distance of 9,130 feet upstream 
from the mouth of the Anacostia, i. e., up to the center of the navy- 
yard. 

Incidental to the improvement of the channel, about 110 acres of 
flats has been filled by the deposit of excavated material to an average 
height of 4 feet above low tide. Harbor lines have been established 
up to Pennsylvania Avenue Bridge. 

A trench has been dredged from the upper end of the existing 
stone sea wall to Poplar Point and about 2,400 cubic yards of riprap 
stone has been deposited in this trench, to retain material to be 
dredged from the channel during the ensuing fiscal year. 

The entire project is now about one-eighth completed. 

The maximum draft that could be carried on June 30, 1907, over 
the shoalest part of the locality under improvement was 19 feet. 
The mean range of tide is about 3 feet. 

Anacostia Eiver is navigable for large vessels to the Navy- Yard 
Bridge, for tugs and small vessels to Pennsylvania Avenue Bridge, 
and for small scoavs and lighters to Bladensburg, Md., respectively 
2, 2|, and 8f miles above its mouth. 

The principal articles of commerce are sand and gravel, naval 
ordnance and supplies, brick clay, stone, coal, oils, paving blocks, 
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and cord wood. The receipts and shipments during 1906 amounted 
to about 335,000 tons, and -were estimated to be worth about 
$9,100,000. 

The improvement already made has been of benefit to navigation, 
and has resulted in the diversion of considerable traffic from the 
Washington channel, where conditions were rapidly becoming con- 
gested. It is not knowm that any reduction in freight rates has 
resulted from the work done. * 

The additional work proposed is for the extension of benefits. 
Maps of the locality wall be found in the Annual Reports of the 
Chief of Engineers for 1903, 1904, and. 1905. 

Reference to reports upon examinations and surveys of this river 
will be found on page 198 of the Annual Report of the Chief of 
Engineers for 1904. 

- A report relative to the title to Anacostia flats is printed in House 
Document No. 194, Fifty-ninth Congress, first session. 

Amount appropriated by river and harbor act approved March 2, 1907-$127, 000. 00 
June 30, 1907, amount expended during fiscal year, for works of im- 


provement 1, 877. 35 

July 1, 1907, balance unexpended 125, 122. 65 

July 1, 1907, outstanding liabilities 821.38 

July 1, 1907, balance available 124, 301. 27 

July 1, 1907, amount covered by uncompleted contracts 11, 545. 00 

Amount (estimated) required for completion of existing project 940,061.94 

(See Appendix K 3.) 


Jf. Breton Bay^ Maryland . — Breton Bay, a tidal estuary of the 
Potomac River, is about miles long and well landlocked. Fifteen 
feet of water can be carried up the bay for a distance of 4 miles. At 
the time of the adoption of the project for its improvement 10-foot 
navigation in Breton Bay ivas obstructed by a shoal commencing 5 
miles above the mouth and extending to the head of the bay. The 
least channel depth over this shoal was 5 feet at low tide. 

The original project for improvement, adopted in 1878, provided 
for dredging a channel 150 feet wide and 9 feet deep from the 9-foot 
contour in Breton Bay to the Leonardtowui wharf, with a turning 
basin for steamboats at the wharf 400 feet wide and 600 feet long, at 
an estimated cost of $30,000. In 1886 the project was amended so as 
to provide for a channel 200 feet wide and 10 feet deep, the turning 
basin to be 800 feet long and 400 feet wide. The estimated cost of 
the amended project was $49,000. In 1890 the original project was 
resumed, a width of 150 feet and depth of 9‘ feet being deemed suffi- 
cient to furnish all the facilities needed by navigation at that time. 

From June 18, 1878, to September 19, 1890, nine appropriations, 
aggregating $37,500, were made. This sum was applied to dredging 
214,229 cubic yards of material. The work called for by the project 
of 1890 was completed August 25, 1891. The channel was then 9 
feet deep at low tide from the original 9-foot contour in Breton Bay 
to the Leonardtown wRarf. The width of the channel was 150 feet, 
and at the turn opposite Buzzard Point it had been increased to 320 
feet to facilitate navigation. The basin at Leonardtown was 9 feet 
deep, 370 feet wide, and 600 feet long. 
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The present project for this improvement was adopted June 13, 

1902, and contemplates the dredging of a channel and turning basin 
10 feet deep, the channel to have a minimum width of 200 feet and 
the turning basin to be 400 feet wide and 600 feet long. The esti- 
mated cost of the project is $36,480. 

The Board of Engineers for Eivers and Harbors considered this 
project and recommended, in report dated September 22, 1903, that 
$6,000 be expended at the, earliest practicable date in providing a 
channel 10 feet deep and wide enough to accommodate the boats now 
trading in this stream, including a turning basin of ample dimensions 
at Leonardtown wharf, $4,000 to be applied to new work and $2,000 
to maintenance. 

It was the opinion of the Board that the expenditux^e of $4,000 
every four years thereafter would be enough to maintain a sufficient 
turning basin and a channel at least 100 feet wide and wider at the 
turn, all of a 10-foot depth. 

The amount expended under the present project to June 30, 1907, 
was $10,909.28, of which about $1,500 was apjolied to maintenance. 
As a result of this expenditure there has been dredged a channel 
from Leonardtown wharf to deep water in Breton Bay 150 feet wide, 
10 feet deep, and 6,100 feet long, with a turning basin- at its head of 
the same depth, 275 feet wide and about 500 feet long. The width 
of the channel is increased to about 220 feet at the turn at Buzzard 
Point. The project as recommended by the Board of Engineers for 
Rivers and Harbors is completed, except for maintenance. " The work 
of maintenance during the fiscal year ending June 30, 1907, resulted 
in restoring a depth of 10 feet in the shoal portion of the previously 
dredged channel. 

The maximum draft that could be carried on June 30, 1907, at mean 
low water, over the shoalest part of the locality under improvement 
was 10 feet. The mean range of tides is about 1.7 feet. Leonardtown, 
6 miles above the mouth of the bay, is the head of navigation. 

The principal articles of commerce are oj^'sters, railroad ties, cord 
wood, lumber, grain, tobacco, farm produce, coal, and general mer- 
chandise. The receipts and shipments during 1906 amounted to 
about 6,600 tons and were estimated to be worth about $170,000. The 
number of passengers carried is about 2,000 a year. 

The improvement has been of great benefit to shippers in this 
vicinity, but as far as known there has been no material reduction in 
freight rates. 

In conformity with the recommendation of the Board of Engineers 
for Rivers and Harbors no additional appropriation is requested for 
this locality at present. 

Maps of the locality may be found in the Annual Reports of the 
Chief of Engineers for 1887 and 1889. 

For reference to reports on examinations and surveys of this local- 
ity see iiage 199 of the Annual Report of the Chief of Engineers for 
1904. For report of Board of Engineers for Rivers and Harbors 
referred to above see Annual Report of the Chief of Engineers for 

1903, page 1045, 
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July 1, 1906, balance unexpended $5, 948. 74 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $3, 358. 02 

For maintenance of improvement 1, 500. 00 

4, 858. 02 


July 1, 1907, balance unexpended 1, 090. 72 

July 1, 1907, outstanding liabilities 523. 85 

July 1, 1907, balance available «. 566.87 

July 1, 1907, amount covered by uncompleted contracts 485. 65 

(See Appendix K 4.) 


5. Yorh^ Mattaponi^ and Pamunkey rivers^ and Occoqiian and 
Garters creeks^ Virginia , — {a) York River, — Prior to improvement 
24 feet could be carried up York River for a distance of 32 miles, to 
Potopotank bar, over which the ruling depth was feet. West 
Point bar, the only other obstruction to navigation, had a ruling 
depth of 15|- feet. 

The project for this improvement, adopted June 14, 1880, and 
revised in 1884 and 1887, provides for dredging channels 22 feet 
deep at mean low water and 400 feet wide through the bars, and for 
the construction of a dike along the right bank at West Point bar 
to maintain the channel, at a total estimated cost of $308,800. 

The amount expended to June 30, 1907, was $249,813.42, of which 
$21,890.19 was applied to maintenance subsequent to March 3, 1899. 
This expenditure has resulted in a dredged channel 105 feet wide and 
22 feet deep at Potopotank, and another 22 feet deep and 160 to 260 
feet in width at West Point bar. A training dike 10,142 feet long has 
been constructed at West Point bar, part of which has been rebuilt. 

The entire project is now about three-fifths completed. 

The maximum draft that could be carried on June 30, 1907, at mean 
low tide over the shoalest part of the locality under improvement 
was about 20 feet. The mean range of tides is about 3 feet. York 
River is navigable throughout its entire length of 41 miles to West 
Point at its head. 

The principal articles of commerce are lumber, oysters, cord wood, 
tobacco, railroad ties, farm produce, ship timber, piles, and general 
merchandise. The receipts and shipments during 1906 amounted to 
about 198,000 tons, and were estimated to be worth about $6,100,000. 

The work done has been of much im|)ortance to commerce, and it 
is understood that freight rates have been somewhat reduced. 

The additional work proposed is designed for the preservation of 
work already done. 

Maps of the locality may be found in the Annual Reports of the 
Chief of Engineers for 1886, 1887, and 1894. 

For reference to report on examination and survey of York River 
see page 201 of the Annual Report of the Chief of Engineers for 1904. 


July 1, 1906, balance unexpended $58. 44 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 7,000.00 


July 1, 1907, balance unexpended 7, 058. 44 


Amount (estimated) required for completion of existing project—-. 73, 818, 33 
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(h) Mattafoni River , — The Mattaponi Eiver is navigable for small 
steamers and vessels from its mouth to Aylett, about 39 miles, and 
can be made navigable for small barges from Aylett to Monday 
bridge, 16 miles above. At the time of the adoption of the project the 
obstructions to a 5^-foot navigation below Aylett consisted of seven 
bars, upon Avhich the ruling depths at low tide varied from 2.4 to 3.8 
feet. Above Aylett there were numerous bars, but no work upon 
them has been proposed. •The river was also obstructed by snags, 
wrecks, and overhanging trees. 

The original project for improvement, adopted June 14, 1880, pro- 
vided for the removal of snags, wrecks, and leaning trees below Mon- 
day bridge and the improvement of the bars below Aylett, so as to 
give a depth of feet at low tide and a channel width of 40 feet, at 
an estimated cost of $34,059. This project was extended by the terms 
of the river and harbor act of July 13, 1892, which provided for the 
removal of snags as far up as Guineas bridge, near Milford station, 
on the Eichmond, Fredericksburg and Potomac Eailroad. The esti- 
mated cost of this, which is the present project, is $72,100. 

The amount expended to June 30, 1907, was $31,644.31, of which 
$2,194.48 has been applied to maintenance since March 3, 1899. This 
expenditure resulted in the removal of snags, logs, and overhanging 
trees from the river betAveen Eobinson bar, 34 miles above the mouth, 
and Monday bridge, and in keeping the river beloAV Aylett free from 
such obstructions; in constructing 2,297 linear feet of* dike at Eobin- 
son bar, and in dredging channels of the full projected dimensions 
entirely through Line Tree and partly through Latane and Walker 
bars. The entire project is noAV about one-third completed. 

The maximum draft that could be carried at mean low Avater over 
the shoalest part of the channel June 30, 1907, was 2.4 feet at Walker 
bar. The mean range of tide is about 3 feet. Aylett, 39 miles above 
the mouth of the river, is the present head of navigation. 

The principal articles of commerce are lumber, cord Avood, farm 
produce, railroad ties, piles, ship timber, and general merchandise. 
The receipts and shipments during 1906 amounted to about 80,000 
tons, and AA^ere estimated to be worth about $827,000. 

The Avork done has been of considerable benefit to commerce, and it 
is understood that not only have shipments been facilitated, but that 
freight rates haA^e been somewhat reduced. 

The additional Avork proposed is partly necessary to make the im- 
provement available, partly for the purpose of extension of benefits, 
and partly for the preservation of Avork already done. 

Maps of the locality may be found in the Annual Eeports of the 
Chief of Engineers for 1887, 1888, and 1890. 

For reference to reports on examinations and surA^eys of this local- 
ity see page 212 of the Annual Eeport of the Chief of Engineers 
for 1904. 
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July 1, 190(3, balance unexpended $5, 755. 85 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 6, 500.00 


12, 255. 85 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 1, 300. 16 


July 1, 1907, balance unexpended 10, 955. (39 

m — — , 

July 1, 1907, amount covered by uncompleted contracts 2, 622. 66 

Amount (estimated) required for completion of existing project 31,(394.48 


(d) Pamunkey River . — At the time of the adoption of the project 
for the improvement of Pamunkey Eiver, a draft of 7 feet could be 
carried at low tide to Buckland bar, 38-J- miles above its mouth. 
Between this bar and Hanovertown, a distance of 20^- miles, there 
were six bars, the ruling depths on which varied from 5^ to 2 feet. 
Besides these bars the river was obstructed by wrecks, logs, snags, 
and overhanging trees. 

The original, which is also the existing, project for the improve- 
ment of this river was adopted June 14, 1880, and amended in 1885. 
It contemplates securing* 7- foot navigation to Bassett Ferry, 47 miles 
above West Point ; thence 5-foot navigation to Wormley Landing, 7 
miles upstream; thence 3-foot navigation to Hanovertown, 5 miles 
farther; the 7-foot channel to have a width of 100 feet and the other 
channels a width of 40 feet. The wrecks, snags, logs, and trees ob- 
structing navigation between Garlick- Ferry and Hanovertown were 
also to be removed. The estimated cost of this project is $32,500. 

The amount expended to June 30, 1907, was $27,075.87, of which 
$2,872.05 was applied to maintenance after March 3, 1899. This ex- 
penditure has resulted in removing snags and similar obstructions 
from about 30 miles of river, in keeping it free from such obstructions, 
in removing parts of 7 wrecks, in partly improving Spring and Skid- 
more bars, and in dredging a channel 100 feet wide and 7 feet deep 
through Buckland bar. 

The entire project is now about one-half completed. 

The work of maintenance during the fiscal year ended June 30, 
1907, consisted in examining an obstructed thoroughfare. 

The maximum drafts that could be carried through the channels on 
June 30, 1907, at mean Ioav tide were as follows: In the 7-foot chan- 
nel, 5.3 feet; in the 5-foot channel, 3.5 feet, and in the 3-foot channel 
2.2 feet. The mean range of tide varies from 2 to 3.5 feet. Han- 
overtowm, 59 miles above the mouth of the river, is the head of navi- 
gation. 

The principal articles of ' commerce are lumber, cord wood, railroad 
ties, ship timber, salt, and grain. The receipts and shipments during 
1906 amounted to about 40,000 tons and were estimated to be worth 
about $295,000. 

The work done has been of benefit to commerce, and it is under- 
stood that not only have shipments been facilitated, but freight rates 
have been reduced. 

The additional work proposed is for maintenance and preservation 
of the work already done. 

Maps of the locality may be found in the Annual Eeports of the 
Chief of Engineers for 1887, 1888, and 1890, 
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For reference to the report on an examination and survey of Pa- 
inimkey Eiver, see page 213 of the Annual Eeport of the Chief of 
Engineers for 1904. 


July 1, 1906, balance unexpended .$2,923.83 

Amount allotted from appropriation by river and liarbor act approved 
March 2, 1907 - 5,500.00 

, 8, 423, 83 

June 30, 1907, amount expended during fiscal jmar, for maintenance of 
improvement 99. 70 

July 1, 1907, balance unexpended 8, 324. 13 

July 1, 1907, amount covered bj^ uncompleted contracts 2, 340. 00 


(d) OcGoquan Greek . — In 1872 navigation in Occoquan Creek, a 
tributary of the Potomac Eiver, was obstructed by three bars, design 
nated as Lower Mud, Upper Mud, and Sand bars, over which but 1.2 
feet could be carried at low tide. Aside from these obstructions the 
creek was amply wide and deep at low tide for vessels drawing up 
to 5 feet. 

The original project for the improvemenf ivas adopted March 3, 
1873, and provided for dredging channels 100 feet wide and 5 feet 
deep through these three bars at an estimated cost of $18,000. This 
project was modified in 1879 to include a new channel through and a 
dike at Sand bar, and the dredging of a channel of the above dimen- 
sions through 'Occoquan bar at the head of navigation, increasing the 
estimated cost of the improvement to $25,000. Four appropriations 
were made from 1873 to 1878, aggregating $25,000, and in 1880 the 
improvement was regarded as completed. 

The existing project for this stream was adopted September 19, 1890, 
and contemjilates the dredging of channels 6 feet deep and 100 feet 
wide through the four bars (except the lower 2,000 feet of the Lower 
Mud bar, where the width is to be 150 feet), and the construction of 
dikes at Upper Mud, Sand, and Occoquan bars to maintain the depth 
obtained by dredging at an estimated cost of $45,000. The project 
was extended by act of March 2, 1907, to include the dredging of a 
channel 150 feet wide and 6 feet deep through the Outer bar, over 
which the original ruling depth as 4.7 feet. The estimated cost of the 
project as modified is $64,000. 

The amount expended under the existing project to June 30, 1907, 
was $27,411.83, of which $3,814.68 was applied to maintenance sub- 
sequent to March 3, 1899. As a result of this expenditure, channels 
of the full projected dimensions have been dredged through all except 
the Outer bar and redredged where shoaling occurred, and 1,614 
linear feet of dike has been constructed at Occoquan bar and Sand 
bar and repaired where injured by freshets and ice. 

The entire project is now about one-half completed. 

The work of maintenance undertaken during the fiscal year ended 
June 30, 1907, resulted in partly redredging the channel at Lower 
Mud bar. 

The maximum draft that could be carried June 30, 1907, at mean 
low water over the shoalest part of the locality under improvement 
was 4.7 feet. The mean range of tide is about 2 feet. The town of 
OccoquaUj 6 miles above the mouth, is the head of navigation. . 
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The |)rincipal articles of commerce are railroad ties, building sand, 
piles, cord wood, lumber, grain, farm produce, coal, and flour. The 
receipts and shipments during 1906 amounted to about 26,000 tons 
and were estimated to be worth $150,000. 

The work done has been of great benefit to navigation in this creek, 
and it is understood that not only have shipments been facilitated, but 
freight rates have been materially reduced. 

The additional work proposecl is for tlie purpose of extension of 
benefits and maintenance of the work already done. 

For reference to reports on examinations and surveys of this local- 
ity see pages 202 and 203 of the Annual Eeport of the Chief of 
Engineers 1Por 1904 and page 237 of the Annual Eeport of the Chief 
of Engineers for 1906. 

July 1, 1906, balance unexpended $5, 956. 59 

Aniount allotted from appropriation by river and barbor act ap- 
proved March 2, 1907 — 20, 000. 00 


25, 956. 59 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 69. 01 

July 1, 1907, balance unexpended 25, S87. 58 

July 1, 1907, outstanding liabilities 172. 16 

July 1, 1907, balance available 25, 715. 42 

July 1, 1907, amount covered by uncompleted contracts 5, 100. 00 

Aniount (estimated) required for completion of existing project 14, 515. 27 


(d) Carters Creeh , — Before improvement the entrance to Carters 
Creek, a tidal estuary of the Eappahannock Eiver, was obstructed by 
a bar over which but 10-^- feet could be carried at low tide, and naviga- 
tion was rendered difficult near Gallyhqok Point within the creek by 
the projection of this point into the channel, which was about 12 feet 
deep at Ioav tide. 

The original, which is also the existing, project for this improve- 
ment was adopted June 13, 1902, and provides for dredging a channel 
at the mouth to afford a navigable depth at low tide of 15 lieet, with a 
width of 200 feet, including necessary widening at Crab Point, for 
the construction of a jetty for the protection of this channel, and for 
the dredging of a channel 12 feet deep and 100 feet wide at Gallyhook 
Point, at a total estimated cost of $35,700. 

The amount expended to June 30, 1907, was $19,195.25, none of 
which was applied to maintenance. 

As a result of this expenditure a channel 140 feet wide and 15 feet 
deep has been dredged through the bar at the mouth of the creek, and 
for a length of 600 feet this channel has been made 170 feet wide. 
The bar at the end of Crab Point has been dredged to a depth of 15 
feet for a length of 400 feet over a maximum width of 100 feet. A 
channel of the full projected dimensions has been excavated at Gally- 
hook Point. A stone jetty 742 feet long has been constructed at the 
mouth of the creek. Harbor lines have been established. The entire 
project is now about two-thirds completed. 

The maximum draft that could be carried on June 30, 1907, at mean 
low tide over the shoalest part of the outer bar was 15 feet, and at 
Gallyhook Point was 12 feet. The mean range of tide is 1.5 feet. 
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Irvington, about miles above the mouth of the creek, is the head of 
navigation for large steamers, while small sailing vessels drawing up 
to 5 feet can ascend about 1 mile farther. 

The principal articles of commerce are fish, oysters, lumber, coal, 
guano, fish oil, wood, bricks, ice, farm produce, canned goods, and gen- 
eral merchandise. The receipts and shipments during 1906 amounted 
to about 46,000 tons and were estimated to be worth $533,000. There 
is a good passenger trade in^Carters Creek, which is also an important 
harbor of refuge. 

The work done has been of considerable benefit to commerce, but as 
far as known has had no effect upon freight rates. 

No further appropriation is necessary at present, as it is anticipated 
that the project can be completed with the funds now in hand. 

For reference to the report upon an examination and survey of 
Carters Creek, see page 206 of the Annual Eeport of the Chief of 
Engineers for 1904. 


July 1, 1906, balance unexpended $4, 610. 56 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 10, 000. 00 


14, 610. 56 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 4, 217. 33 


July 1, 1907, balance unexpended 10, 393.23 

July 1, 1907, outstanding liabilities 62. 91 


July 1, 1907, balance available 10, 330. 32 


July 1, 1907, amount covered by uncompleted contracts 335.22 

xiuiount (estimated) required for completion of existing project 6, 111.52 


CONSOLIDATED. 


July 1, 1906, balance unexpended 19, 305. 27 

Amount appropriated by river and harbor act approved March 2, 1907^ 49, 000. 00 


68, 305. 27 

June SO, 1907, amount expended during fiscal year : 

For works of improvement $5, 517. 49 

For maintenance of improvement 168. 71 

5, 686. 20 

July 1, 1907, balance unexpended 02, 619. 07 

July 1, 1907, outstanding liabilities 235. 07 


July 1, 1907, balance available 62,384.00 


July 1, 1907, amount covered by uncompleted contracts 10, 397. 88 


Amount (estimated) required for completion of existing project 126, 139. 60 

(See Appendix K 5.) 

6. Nomini Creek^^ Virginia . — Before improvement the navigation of 
Nomini Creek, a tributary of the Potomac, was obstructed by a bar at 
its mouth over which but 3 feet could be carried at low tide. Except 
for this bar a draft of 8 feet could be carried to Nomini Ferry, 4 miles 
above the mouth, and 5 feet could be carried 2 miles farther to the 
head of navigation. 

The project for this improvement, adopted March 3, 1873, and 
modified in 1879, 1885, 1888, 1890, and 1897, provides for a channel 
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through the bar 150 feet wide and 9 feet deep, with jetties at the 
mouth and spur dikes inside White Point to check cross currents. 
The finally revised estimate of cost is $105,000. 

The aniount ex|)ended to June 30, 1907, was $74,045.33, of which 
$4,008.71 was applied to maintenance subsequent to March 3, 1899. 

As a result of this expenditure the channel has been dredged to a 
depth of 9 feet at low tide, with a width of 140 to 150 feet and re- 
dredged, and 1,200 linear feet of the ea^t jetty has been constructed; 
169 linear feet on the inshore end of the jetty is for shore protection 
purposes only. The entire project is now about two-thirds completed. 
The work of maintenance during the fiscal year ended June 30, 1907, 
resulted in partly protecting the sand on White Point against erosion. 

The maximum draft that could be carried on June 30, 1907, at 
mean low tide over the shoalest part of the locality under improve- 
anent was 9 feet. Thb mean range of tide is 1.8 feet. 

The principal articles of commerce are farm produce, lumber, cord 
wood, fertilizer, grain, railroad ties, oysters, and general merchan- 
dise. The receipts and shipments during 1906 amounted to about 
23,700 tons and Avere estimated to be worth about $550,000. 

The Avork done has been of substantial benefit to navigation, and 
it is understood that freight rates haA^e been considerably reduced 
and shipments much facilitated. 

The aditional Avork proposed is for the purpose of extension of ben- 
efits and for the preservation of the Avork already done. 

A map of the locality may be found in the Annual Eeport of the 
Chief of Engineers for 1889. ^ • 

For reference to a report on an examination and survey of Nomini 
Creek, see page 207 of the Annual Eeport of the Chief of Engineers 
for 1904. 

Amount appropriated by riA^er and harbor act approved March 2, 1907. $5, 000. 00 
June SO, 1907, aniount expended during fiscal year, for maintenance of 


improvement 45. 33 

July 1, 1907, balance unexpended 4, 954. 67 

July 1, 1907, outstanding liabilities 5. 14 

July 1, 1907, balance available 4, 949. 53 

Amount (estimated) required for completion of existing project 30,008.71 

(See Appendix K 6.) 


Eajypahannoch River ^ Virginia . — The loAver portion of the Eap- 
pahamiock EiA^er is generally a wide and deep bod}^ of water, having 
the characteristics of a tidal estuary rather than of a fluvial stream. 

The obstructions to navigation before improvement was undertaken 
consisted of nine bars in the upper portion of the river betAveen 
Tappahannock and Fredericksburg, over Avhich the ruling depths 
Avere from 4 to 10^- feet. Seven of the bars AA^ere in the miles of 
river below Fredericksburg. Of these bars Fredericksburg bar, with 
a least depth of 4 feet, and SpottsAvood bar, 4 miles beloAV Fredericks- 
burg, Avith a least depth of 6 feet, caused the most delay to steam- 
boats and vessels. 

The project for this improvement, adopted March 3, 1871, as 
modified in 1879 and in 1905, provides for securing a channel 12 feet 
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deep and 100 feet wide between Fredericksburg and Port Eoyal and 
12 feet deep and 200 feet wide between Port Koyal and the mouth of 
the river, this result to be obtained by dredging and the construction 
of dikes, the latter being also designed to secure the excavated mate- 
rial deposited behind them. The total estimated cost of the revised 
project is $363,228,86, increased by act of 1907 to $393,633.12, exclu- 
sive of work properly chargeable to maintenance and estimated to 
cost $38,500. The estimated annual cost of further maintenance is 
$ 10 , 000 . 

The amount expended to June 30, 1907, was $34-8,754.55, of which 
$78,653.51 has been applied to maintenance since March 3, 1899. The 
sum of $59,933.18 was expended prior to March 3, 1899, in redredg- 
ing freshet deposits and in repairs to dikes. 

The following sums have been obtained from other sources than 
appropriations ; Damages recovered from contractor’s sureties, $1,000, 
and proceeds of sale of projierty, $110; total $1,110. This sum had 
not been expended at the close of the fiscal year. 

The expenditure has resulted in the partial improvement of the 
seven bars between Fredericksburg and Port Eoyal by means of 
dredging and rock excavation, construction of dikes, and removal of 
wrecks which obstructed navigation. The entire project is now about 
six-tenths completed. The work of maintenance carried on during 
the fiscal year ended June 30, 1907, resulted in partially restoring 
previously dredged channels through Fredericksburg, Spottswood, 
and Castle Ferry bars, in repairing dikes at Pratts, Spottswood, and 
Castle Ferry bars, in* removing a snag at Spottswood bar, and in 
protecting the fills against erosion by freshets. 

The maximum draft that could be carried June 30, 1907, at mean 
low tide over the shoalest part of the locality under improvement was 
about 8| feet. The mean range of tide is about 3 feet. Fredericks- 
burg, 106 miles above the mouth, is the head of navigation. 

This work is in progress under a continuing-contract appropria- 
tion, and the balance of the authorization remaining to be appro- 
priated is $90,000, to which sum should be added $10,000 per annum 
for maintenance. 

The principal articles of commerce are railroad ties, lumber, farm 
produce, grain, cord wood, fertilizers, flour, canned goods, coal, 
manufactures, and general merchandise. The receipts and ship- 
ments during 1906 amounted to about 364,000 tons and were esti- 
mated to be worth about $6,150,000. 

The work done has been of benefit to commerce, and it is under- 
stood that freight rates have been reduced. 

It is proposed to apply the additional appropriation recommended 
toward dredging and dike construction and completion of the project. 

The additional work proposed is for the purpose of extension of 
benefits and maintenance of the work already done. 

At Fredericksburg bar new deposits of sand are formed by each 
recurring freshet, and vshoaling is also constantly taking place, though 
less rapidly, at some of the lower bars. This explains the estimate 
of $10,000 being required annually for maintenance. 

Maps of this locality may be found in the Annual Eeports of the 
Chief of Engineers for 1880, 1881, 1883, 1886, 1887, 1888, 1890, and 
1906, 
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For reference to the report on an examination and survey of Rap- 
pahannock River, see page ,208 of the xlnnual Report of the Chief of 
Engineers for 1904, and page 1110 of the Annual Report of the Chief 
of Engineers for 1906 for the report of the survey submitting the 
revised project. 


July 1, 1906, balance unexpended $31, 1S2. 29 

Amount appropriated by river and harbor act approved Mareli 2, 1907- 77, 729. 00 

Amount received from sale of condemned property 110. 00 

Amount received from judgment recovered 1, 000. 00 


110, 021. 29 

$15, 446. 03 
6, 990. 81 

22, 436. 84 


July 1, 1907, balance unexpended 87, 584. 45 

July 1, 1907, outstanding liabilities 3, 953. 07 


July 1, 1907, balance available 83,631.38 


July 1, 1907, amount covered by uncompleted contracts 3, 706. 48 

Amount (estimated) required for completion of existing project a90, 000. 00 


Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 75, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix K 7.) 

8. Urbana Creeh^ Virginia . — Before the improvement of IJrbana 
Creek, a tributary of the Rappahannock, a bar existed outside the 
mouth, over which but 6|- feet could be carried at low tide, and there 
was a shoal tvithin the creek with a ruling depth of 7 feet. 

The project for this improvement, adopted March 3, 1879, and 
modified in 1883, 1888, and 1897, provides for dredging a channel 
150 feet wide and 10 feet deep through the outer and inner bars, 
■with a turning basin of the same depth at the head, for a series of 
S]Dur dikes at Bailey Point, and for a stone jetty to protect the cut 
through the outer bar. The final revised estimate of cost is $70,000. 

The amount expended to June 30, 1907, was $33,606.56, of which 
$5,850.65 has been applied to maintenance since March 3, 1899. 

As a result of this expenditure there has been dredged a channel 10 
feet deep and 150 feet wide through the outer bar, a channel 10 feet 
deep and 135 feet wide through the inner bar, and a small turning 
basin 10 feet deep at the steamboat wharf. These channels have been 
redredged where shoaling occurred. 

Harbor lines have been established. The entire project is now 
about one-third completed. 

The wmrk of maintenance during the fiscal year consisted in laying 
out the modified lines of the Donaldson-Shultz wharf. 

The maximum draft that could be carried on June 30, 1907, at 
mean low tide over the shoalest part of the locality under improve- 
ment was about 8.5 feet. The mean range of tide is 1.5 feet." The 
towm of Urbana, at the mouth of the creek, is the head of navigation 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 


Plus $10,000 per annum for maintenance. 
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for steamers and large vessels, while small vessels ascend the stream 
for a distance of 3 or 4 miles. 

The principal articles of commerce are lumber, oysters, cord wood, 
excelsior, ice, coal, farm produce, canned goods, railroad ties, bricks, 
pickles, and general merchandise. The receipts and shipments during 
1906 amounted to about 35,000 tons, and were estimated to be Avorth 
S680,000. 

The work done has been "of benefit to commerce, and it is under- 
stood that freight rates have been reduced. 

Work on this improvement was. suspended between 1903 andT907 
pending the result of legal proceedings instituted by the Government 
to secure the removal of part of a Avharf Avhich projected into the 
jiroposed channel and AA'hich had been built in violation of the pro- 
Ausions of the act of March 3, 1899. The oAvners during the past 
year finally agreed to alter the AAdiarf in accordance with the require- 
ments of tile War Department and haA^e just begun the Avork. 

The additional work proposed is partly for the extension of bene- 
fits and partly for the preservation of the Avork already done. 

For reference to the reports on examinations and surveys of Ur- 


bana Creek, see page 210 of the Annual Eeport of the Chief of Engi- 
neers for 1904. 

July 1, 1906, balance unexpended $9, 899. 19 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 5. 75 

July 1, 1907, balance unexpended 9, 893. 44 

July 1, 1907, outstanding liabilities 15.81 

July 1, 1907, balance available 9, 877. 63 

Amount (estimated) required for completion of existing project 32,350.65 

(See Appendix K 8.) 


P. Harhor at Milford Eaven^ Virginia . — Milford Haven is a tidal 
estuary of Chesapeake Bay, about 4 miles long and from one-half to 
1 mile AAude. The depth in the channel ranges from to 15 feet, and 
in the portion navigated by steamers is generally 9 feet or more. 
The liaA^en has tAvo entrances, one at the northAvest end from Hills 
Bay, an arm of Piankatank Kiver, and another at the southeast end, 
from Chesapeake Bay. Both entrances are obstructed by bars. The 
southeast entrance is exposed, and as the bar has a ruling depth 
of but 3 feet is seldom used. The bar which obstructed the north- 
west entrance had, before improA^ement, a ruling depth of 8 feet. A 
bar also existed Avithin the haven betAveen Cricket Hill and Callis 
AvharA^es, Avith a ruling depth of about 8 feet. 

The original, which is also the present, project for this improvement, 
AA^as adopted March 3, 1899, and provides for dredging a channel 10 
feet deep, Avith a minimum width of 200 feet, through the bar at the 
northAvest entrance, at an estimated cost of $12,500. The dredging 
of a similar channel through the inner bar was added to the project 
June 13, 1902, the total estimated cost being increased to $17,500. 

The amount expended to June 30, 1907, was $17,974.13, none of 
AAdiich Avas applied to maintenance. Three thousand and thirty-tAvo 
dollars and ninety-seven cents was recovered as judgment from a 
failing contractor. 
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As a result of this expenditure channels of the full projected dimen- 
sions have been dredged through both bars, which work has been of 
considerable benefit to navigation. The maximum draft that could be 
carriecl June 30, 1907, at mean low tide over the shoalest part of the 
locality under improvement w^as 10 feet. The mean range of tide is 
about 1.3 feet. The haven is navigable throughout its entire length by 
vessels drawing 6 feet, and Fitchett’s wdiarf, about 3 miles above the 
northwest entrance, is the highest point reached by the large steamers. 

The approved project is completed. The work remaining to be 
done is designed for maintenance and can be completed with the 
f unds in hand. 

The principal articles of commerce are oysters, fish, crabs, farm 
produce, fertilizers, piles, hay and feed stuff, lumber, building mate- 
rials, flour, ice, and general merchandise. The receipts and shipments 
during 1906 amounted to about 14,700 tons, and were estimated to be 
worth about $340,000. 

The work done has been of considerable benefit to commerce and 
navigation. Freight rates have, however, been advanced. 

The work contemplated in the project being completed, no further 
appropriation is asked. 

For reference to reports on examinations and surveys of this local- 
ity see page 211 of the Annual Report of the Chief of Engineers for 
1904. 

July 1, 1906, balance unexpended : .$2,578.84 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 20. 00 

July 1, 1907, balance unexpended 2, .558. 84 

July 1, 1907, outstanding liabilities 48. 62 

July 1, 1907, balance available 2, 510. 22 

(See Appendix K 9.) 

10. James River.^ Virginia . — The original condition of the James 
before its improvement by the General Government was begun in 1870 
was as follows : 

The ruling depth to the lower city line of Richmond was 7 feet 
below mean low w^ater. This depth obtained on Rocketts reef, imme- 
diately below Richmond, and on Richmond bar, 2 miles below. Some 
15 miles lower doAvn, in Trents reach, wuis a shoal on which there tvas 
a depth of only 8 feet. This, however, ceased to be an obstruction 
in January, 1872, when the 5-mile reach in which it was situated was 
cut off by the opening of Dutch Gap Canal. 

In addition to the above natural obstructions there were, in the 10 
miles of river below Richmond, ivrecks in the channel at Chaffins 
Bluff and Graveyard reach, and obstructions placed during the civil 
war at Warwick bar and Drewry Bluff, consisting at each locality of 
a military bridge, lines of stone cribs, and sunken vessels. In addi- 
tion to all these obstructions, the channel between Richmond and 
Trents reach was in many places narrow and tortuous. 

Between Trents reach and City Point, a distance of 18-| miles, the 
ruling depth was 13 feet, wffiich obtained near Varina or xiikens Land- 
ing. Between City Point and the mouth of James River the ruling- 
depth was 15 feet, existing at Harrisons bar and Goose Hill flats, 
then 43 and 76 miles, respectively, below Richmond. 
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It was contemplated in the original project,_ adopted in 1870, to 
secure a channel having a depth of 18 feet at high tide and a width 
of 180 feet. The amount expended prior to the adoption of the pres- 
ent project was $735,000. 

The project under which the improvement is now being carried on 
was adopted July 5, 1884. It provided for the formation by means 
of regulation works and excavation of a channel between the mouth 
of the river and the lower city line of Eichmond, having a depth of 
22 feet at mean low tide, and a width from the mouth to City Point 
of 400 feet; thence to Drewry Bluff of 300 feet, and thence to Eich- 
niond of 200 feet, at a total estimated cost of $4,500,000. 

The act of June 13, 1902, provided for extending^ the improvement 
from the lower city line of Eichmond to the head of navigation at the 
docks, at an additional cost of $724,943.15. The work proposed 
under this extension consists of excavating a channel about 3,300 feeP 
long and 200 feet wide, with a depth of 22 feet at mean low water. 

By act of March 3, 1905, the original project was further extended 
to include the excavation of a turning basin at Eichmond, by increas- 
ing the width of the proposed improved channel to 400 feet for a 
length of 600 feet, the depth to be 22 feet, at a cost not to exceed 
$150,000. This makes the total estimated cost of the improvement 
$5,374,943.15. 

The amount expended on the present project to June 30, 1907, was 
$1,519,652.74, of which $42,757, expended subsequent to March 3, 
1899, was for maintenance. This item of maintenance includes the 
cost of dredging sand deposited in the channel by the river during 
the execution or the work in excess of the quantity originally esti- 
mated; also repairs to jetties. 

The improvement of the river has been chiefly confined to the 
upjDer reaches, where the water was shoalest, and consequently wdiere 
the greatest benefits to commerce would be obtained. The exceptions 
to this were the dredging of shoals at Harrisons bar, Swans Point, 
and Goose Hill flats to a depth of 18 feet. 

The project is estimated to be about one-fourth completed. 

The result of the work of improvement is a channel between Plamp- 
ton Eoads and the cit}^ wharf at Eichmond, Va., having, with a few 
exceptions, a width of not less than 100 feet and a depth of 18 feet 
below mean low water. The exceptions are Eocklanding shoal, about 
89 miles below Eichmond, with a depth of 16.1 feet ; Dancing Point 
shoal, about 60 miles below Eichmond, with a ruling depth of 16-| 
feet, and Kingsland reach, about 10 miles below Eichmond, with a 
ruling depth of 17 feet. 

The work of maintenance during the fiscal year ended June 30, 
1907, consisted in redredging the channel near Eichmond and in 
deepening the channel in Kingsland reach by restoring jetties to pro- 
duce scour. 

The maximum draft that could be carried at low water on June 30, 
1907, between the city wharf at Eichmond and the mouth of the river 
was 16.1 feet. 

The mean tidal range varies for different parts of the river, being 
approximately as follows: Two and one-half feet at Fort Monroe, 
1.85 feet at Jamestown, 3 feet at City Point, 3-| feet at Dutch Gap, 
and 4 feet at Eichmond. , 
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The channel length of James Elver from Hampton Eoads to the 
head of navigation at Eichmond, Va., is 103.8 miles. 

It is pro|)osed to apply the available balance of funds to excavating 
part of the proposed turning basin at Eichmond ; to enlarging the 
channel at several points in the 5 miles below the James Eiver and 
Kanawha Canal ship lock at Eichmond; to making additions to the 
regulation works in this reach; to enlarging the channel and con- 
structing and extending the regulation works in Kingsland reach, 10 
miles below Eichmond, and to dredging a channel through Eockland" 
ing shoal, the shoal nearest the river’s mouth having a depth of less 
than 18 feet at low water. 

The commerce of the river for the calendar year 1906 amounted to 
241,317 tons at Eichmond, Va., and 286,501 tons for points below, or 
an aggregate of 527,818 tons, a decrease of about 12.7 per cent from 
the tonnage of 1905. The value of the freight transported could not 
be ascertained. 

The principal articles of commerce comprised lumber, coal, cord 
wood, groceries, fertilizer, and brick. 

The improvement of the river has been beneficial in lowering rail- 
road freight rates and in reducing the cost of river transportation. 

Eeports on examinations and surveys are found in Senate Execu- 
tive Document No. 1, Thirty-third Congress, first session, Part II, 
1853, page 389, and in Annual Eeports of the Chief of Engineers of 
1875, page 74; of 1878, page 459; of 1882, page 870; of l"887, page 
873; of 1890, page 996; of 1896, page 1010; and of 1900, page 1754. 

More extended information concerning the improvement is con- 
tained in Annual EejDorts of the Chief of Engineers of 1871, pages 
603 to 605; of 1882, pages 870 to 887; and of 1900, pages 1757 to 
1760. 

Maps of James Eiver are contained in the Annual Eeports of the 
Chief of Engineers for 1876, 1900, and 1904, and in House Document 
No. 234, Fifty-sixth Congress, first session. 


July 1, 1906, balance unexpended $272,106.30 

Amount appropriated by river and harbor act ai)proved iMarch 2, 

1907 - - 200,000.00 

Amount received from sale of blueprints-* . 67 


472, 106. 97 

June 30, 1907, amount expended during fiscal year : 

For v^orks of improvement $99, 170.21 

For maintenance of improvement 4, 757. 00 

103, 927. 21 


July 1, 1907, balance unexpended 368, 179. 76 

July 1, 1907, outstanding liabilities 1, 523. 81 


July 1, 1907, balance available 366, 655. 95 


July 1, 1907, amount covered by uncompleted contracts 156, 387. 18 


Amount (estimated) required for completion of existing project— 3,529,868.32 
(See Appendix K 10.) 

ii. Construction of fiers^ Hampton Roads^ Jamesto%m% Exposi- 
tion . — The original project was adopted by act of Congress, approved 
June 30, 1906, and provides for the construction, from plans to be 
furnished by the Jamestown Exposition Company and approved by 
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the Secretary of War, of two piers extending from the exposition 
grounds into the waters of Hampton Eoads. They are to be con- 
nected at their outer ends by an arch sufficient!}^ high to permit small 
craft to enter under it into a basin or harbor to be dredged to a suf- 
ficient de|3th to accommodate boats drawing not more than 10 feet at 
mean low tide, at a total cost not to exceed $400,000. 

This project Avas modified by act of Congress approved February 
9, 1907, which provides, in addition to the work described above, for 
dred'ging a channel from deep water in Hampton Roads to the Gov- 
ernment piers at the Jamestown Exposition, and for dredging in 
Bush Creek to accommodate the needs of the life-saving exhibit, at a 
cost not to exceed $65,000. 

Along the Avater front of the J amestown Exposition there is a sand 
beach Avith a very gradual slope. The distance from the shore line 
out to the 10-foot contour is about 5,000 feet and the distance 
to the 12-foot contour about 7,000 feet. At a distance of about 
11,000 feet there Avas an outer bar Avith a maximum depth of about 8 
feet. The locality is sufficiently exposed to render an artificial 
harbor necessary if small boats are to land during bad Aveather. In 
Bush Creek the average depth over the area to be dredged Avas about 
zero at mean Ioav Avater. 

Plans and specifications Avere submitted by the Exposition Com- 
pany and aproA^ed by the Secretary of War during September, 1906. 
The AAmrk Avas advertised and bids Avere opened"” October 22, 1906. 
The Scofield Company, of Philadeljihia, Pa., Avere the only bidders, 
and their proposal was considerably in excess of the sum aAUiilable. 
The same company later submitted a revised plan Avhich Avas approA^ed 
by the JamestoAvn Exposition Company and the Secretary of War 
and a contract Avas entered into Avith them on November 1, 1906, pro- 
viding for the completion of the work in 180 days. 

Actual construction of the piers was begun during December and 
practically no delays since that date haA^e been due to lack of material. 
Except in the case of dredges an ample plant has been maintained. 
The Avork has been seriously delayed by the Aveather and by the labor 
conditions attendant upon exposition -work. The Avork Avas so far 
completed by April 26, the opening day of the exposition, that the 
President Avas able to land there, and since that date the pier has been 
available for use of launches from naval vessels anchored in Hamp- 
ton Roads. A detailed statement of the amount of Avork done is given 
in the report of the officer in charge. At the close of the fiscal year 
the piers as a AAdiole AA^ere about 84 per cent completed. 

A survey for the channel of approach and for the basin in Bush 
Creek Avas made during February. Dredging in the channel of 
approach was begun during March under supplemental contract Avith 
the Scofield Company, approved March 12, 1907. This dredging 
was seriously delayed by bad weather. At the close of the fiscal 
year a channel 185 feet wide and 11 feet deep had been dredged 
across the outer bar and a 7- foot channel had been dredged to the 
basin. At the close of the fiscal year the channel as a whole was. 
about 68 per cent completed. 

Proposals for doing the Avork in Bush Creek Avere opened during 
March and the only Sid received was rejected on account of the high 
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price and the length of time for completion. The work was done 
by hiring dredges by the day and was completed on June 8. 


Amount appropriated by act approved June 30, 1906 $400, 000. 00 

Amount appropriated by act approved February 9, 1907 65, 000. 00 

465, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of ^ 

improvement 260, 736. 20 

July 1, 1907, balance unexpended 204, 263. 80 

July 1, 1907, outstanding liabilities 3,136.21 

July 1, 1907, balance available 201, 127. 59 

July 1, 1907, amount covered by uncompleted contracts 193, 419. 79 

(See Appendix K 11.) 


12. Permanent landing pier at Jamestown Island.^ Virginia. — By 
act of Congress approved June 30, 1906, $15,000 was appropriated 
for erecting a permanent landing pier at Jamestown Island, Virginia, 
on the frontage owned by the Association for the Preservation of 
Virginia Antiquities, the necessary land for the pier to be donated to 
the United States by the association ; or else the money was to be used 
for the purchase or lease of any suitable wharf at the island and a 
sufficient and proper amount of land adjacent thereto to give free 
access to the grounds of the association and the monument being- 
erected by the Government. 

The only work done so far has been the examination of the site and 
the preparation of plans for the wharf. 


Amount appropriated by act approved June 30, 1906 $15, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 338. 56 

July 1, 1907, balance unexpended 14, 661.44 

(See Appendix K 12.) 


IS. Removing sunken vessels or craft ohstructing or endangering 
navigation . — (d) VI reck of barge Laurel in Monroe Bay. Virginia . — 
This wreck was reported as an obstruction to navigation on July 23, 
1906. An allotment of $20 was made July 31, 1906, for an examina- 
tion of the wreck and the examination was completed a week later. 

An allotment of $500 was made August 14 for the removal of the 
wreck. 

The wreck was blasted and removed from the channel by hired 
labor between September 25 and 29, 1906. 

(&) Wreck of dredge City of Richmond in James River at Rich- 
mond^ V a. — This wreck was reported as an obstruction to navigation 
Januaiy 5, 1907, and an examination promptly made. 

An allotment of $1,500 was made May 25, 1907, for removing the 
wreck and proposals for doing the work were opened on June 24, but 
Avere all found to be in excess of the allotment. An additional allot- 
ment Avill be asked for. 

The total expenditure during the year on removal of wrecks Avas 
$422.36. 

(See Appendix K 13.) 


250 KEPOKT OF THE CHIEF OF EHGIKEEKS, H. S. ARMY. 

IMPROVEMENT OF NORFOLK HARP>OR, VIRGINIA, AND ITS AP- 
PROACHES, AND OF CERTAIN WATERWAYS AND HARBORS IN 

SOUTHEASTERN VIRGINIxA AND NORTHEASTERN NORTH CARO- 
LINA. 

This district was in the charge of Maj. E. Eveleth Winslow, Corps 
of Engineers, until November 2, 1906, and of Maj. Joseph E. Kuhn, 
Corps of Engineers, since that date. Division engineer, Lieut. Col. 
Dan C. Kingman, Corps of Engineers. 

i. Harbor at Norfolk and its a/pproaches^ Vwginia . — {a) General 
improvement, — In its original condition the main channel of this 
harbor was at mean low water navigable by vessels of 20 feet draft 
as far as the navy-yard, on the Southern Branch of the Elizabeth 
Eiver, while in the Eastern Branch of this river there was a channel 
15 feet in depth at mean low water as far as the Cainpostella bridge. 
These channels were of varying width. 

The original project of improvement was adopted in 1878, revised 
in 1885, and amended in 1890, 1898, and 1905. It included the attain- 
ment of a channel from 500 to 700 feet wide and 25 feet deep at 
mean low water from Hampton Eoads to the navy-yard, a branch 
channel 22 feet deep at the same stage of the tide to the Cainpostella 
bridge on the Eastern Branch, and, within the limits of the first- 
named channel, a channel 450 feet wide and 28 feet deep at mean low 
water from deep water in Hampton Roads to the navy- 3 Tird. There 
has also been included in the project the excavation of an anchorage 
at the mouth of the Western Branch, having an area of 56 acres and 
a depth of 25 feet at mean low water, and the dredging, to the depth 
of 28 feet at mean low water, of the area between the western edge of 
the main channel and a line 75 feet outside of the established pier- 
head line, along the railroad docks at Pinner Point. The cost of all 
this work was estimated at $1,618,790.98. 

The existing project of improvement is the original project modi- 
fied from time to time as stated above. 

To June 30, 1907, there bad been expended on the existing project 
$1,628,366.54, of which sum $51,052.16 was for Avork of maintenance. 
The sum of $10.71 has been derived from the sale of property and 
blueprints. 

The expenditures incurred during the fiscal jTar were for surveys, 
running and maintenance of steamer McGregor,^ and office expenses. 

On June 30, 1907, the project was about 97 per cent completed, the 
only work remaining to be done being a part of the dredging at 
Berkley flats and in the Eastern Branch between the Norfolk and 
Western and Cainpostella bridges. 

On June 30, 1907, the main channel of the harbor was available at 
mean low water for vessels of 28 feet draft as far as the navy-yard, 
which is located about 10 miles from deep Avater in Hampton "Roads. 
The Eastern Branch channel is available at mean loAVAvater for ves- 
sels draAving 22 feet as far as the Cainpostella bridge, about 11 
miles from deep Avater in Hampton Roads. The normal range of the 
tide is 2.7 feet. 

The Southern Branch of the Elizabeth River is naAugable as far as 
the Albemarle and Chesapeake Canal locks, a distance of about 11 
miles above the confluence of the Eastern and Southern branches of 
this river. The Eastern Branch is navigable for about 5 miles above 
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this confluence. From this confluence to deep water in Hampton 
Eoads the distance by the main river is about 9 miles. 

In recent years the commerce of the harbor and its a|)proaches has 
increased materially due to the improvements, and for the calendar 
year 1906 it was reported at about 15,600,000 tons, with an estimated 
value of about $628,000,000. The chief items of commerce are coal, 
cotton, fertilizers, lumber, and agricultural products. 

It has not been found practicable to ascertain what effects, if any, 
the improvement has had upon freight rates. The improved channel 
has, however, greatly facilitated commerce, especially in the matter 
of coal shipments from the West Virginia fields, which find a deep- 
water outlet in Norfolk Flarbor. 

For more extended information and maps, see Eeports of Chief of 
Engineers for 1880, page 815; 1885, page 1018; 1887, page 969, and 
1893, page 1323. For reference to examinations and surveys, see 
Eeport of Chief of Engineers for 1906, page 238. 


July 1 , 1906, balance unexpended $9, 514. 82 

Amount appropriated by river and harbor act approved March 2, 1907. _ 37, 825. 00 
Received on account of sales 9. 10 


47, 348. 92 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 5, 863. 33 

July 1, 1907, balance unexpended 41,485.59 


(i) Hospital Point , — The land of this point is the property of the 
United States, and is a part of the grounds used by the Navy Depart- 
ment as a site for a hospital. The main channel of Norfolk Flarbor 
passes in front of and close to this f)oint. 

The project for this work, adopted in 1902, required the cutting off 
of 450 feet of the point, the construction of a sea wall and wharf, and 
the dredging of the area on both sides of the old point. The depth 
to be secured in the dredging was to be the same as that of the har- 
bor — 25 feet at mean low water. The estimated cost of the work was 
$193,957, all of which has been appropriated. 

On June 30, 1907, the expenditures had amounted to $187,564.61, 
and had resulted in the completion of the project. The expenditures 
incurred during the fiscal year were for surve^^s, running and mainte- 
nance of steamer McGregor^ and office expenses. It is proposed to 
utilize the available balance of the apjDropriation in maintaining the 
improvement. 

The statements in the previous section of this report regarding the 
character and volume of the commerce affected by the improvement 
of Norfolk Harbor, and as to the tidal range, state of navigability 
of the harbor, and the effect of the improvement on freight rates 
apply to this section also. 

A report upon an examination of this woi’k will be found at page 
964, Annual Eeport of the Chief of Engineers for 1889; and in the 
report for 1897, page 1335 et seq., full details of the project, with 
maps ex|)lanatory thereof, are given. 

July 1, 1906, balance unexpended ‘ $7,809.34 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement-- 1,416.95 


July 1, 1907, balance unexpended. 


6,392.39 
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(c) Thirty-foot channel . — As noted in section {a) above, tlie 
existing ship channel affords a 28-foot navigation, 450 feet wide, from 
Hampton Eoads to the junction of the Southern and Eastern branches. 

Under a project adopted March 2, 1907, the existing ship channel 
is to be deepened to 30 feet and to be given a width of 600 feet from 
Hampton Eoads to Lambert Point and 800 feet from Lambert Point 
to the junction of the Eastern and Southern branches of the Elizabeth 
Eiver. This project also includes the removal of the shoals at the 
mouth of the Eastern Branch to a depth of 25 feet and a width of 
500 feet. The estimated cost of the project is $1,132,000. 

The expenditures for the fiscal year ending June 30, 1907, have 
amounted to $982.84. 

This project is in progress under a continuing-contract appropri- 
ation, for which the sum of $850,000 still remains to be appropriated. 

No work has 3^et been accomplished under the project, operations 
having been confined to the preparation of specifications and to invit- 
ing jDroposals. The new ship channel will have a length of about 9 
miles. 

The statements contained in section {a) above, regarding the char- 
acter and volume of commerce, tidal range, and state of navigability 
of the channel apply to this section also. 

The amount estimated as a profitable expenditure for the fiscal year 
ending June 30, 1909, will be applied to continuing the work of im- 
provement for the purpose of extending its benefits. 

Eeports, with maps, upon examinations of this improvement will be 
found in House Documents Nos. 373 and 381, Fift^^-ninth Congress, 
first session. 

Amount appropriated by river and barbor act approved Marcli 2, 1907-$2S2, 000. 00 
June 30, 1907, amount expended during fiscal year, for works of im- 


iwovement 982. 84 

July 1, 1907, balance unexpended 281,017. 10 

Amount (estimated) required for completion of existing project 850,000. 00 

'Amount that can be profitably expended in fiscal j^ear ending June 30, 

1909, for works of improvement, in addition to tbe balance unex- 
pended July 1, 1907 350, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix L 1.) 

2. Western Branch of Elizabeth River.^ Virginia . — The channel of 
the river, when the project for improvement was adopted, was 12 feet 
deep at mean low water and from 50 to 300 feet wide. 

The project adopted in 1896 provided for obtaining, by dredging, a 
channel 200 feet wide and 20 feet deep at mean low water for a dis- 
tance of about 1 mile from deep Avater in Norfolk Harbor. The 
estimated cost aa- as $45,000, all of AA^hich has been apropriated. 

Up to June 30, 1907, the sum of $44,671.65 has been expended on 
this improvement, the result being the completion of the project. No 
expenditures Avere made during the fiscal year. 

It is proposed to utilize the available balance in maintaining the 
improvement. 

A draft of 20 feet at mean low water can be carried in the improved 
channel. The average rise and fall of the tide is 2.7 feet. 
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This stream is navigable for small sailboats to farms situated about 
9 miles from its mouth. 

The commerce in the main consists of manufactured lumber, ore, 
and farm products, and had increased from 211,653 tons in 1896 to 
1,383,105 tons in 1901. 

For the calendar year 1906 it is reported to have amounted to 
4,225,179 tons, valued at $36,589,005. 

The channel is am|)le in depth, but it may be necessary to widen it 
in the near future to provide anchorage space, and thus relieve the 
overcrowded condition of the area in Norfolk Harbor designated for 
that purpose. 

It has not been found possible to ascertain what effect, if any, the 
improvement has had upon freight rates. 

For reference to list of reports on examinations of this stream, see 
•Eeport of the Chief of Engineers for 1906, page 240. 


July 1, 1906, balance unexpended $328. 35 

July 1, 1907, balance unexpended 328. 35 


(See xippendix L 2.) 

S, Hampton Roads^ Virginia , — Before improvement, vessels of more 
than 25 feet draft could not reach Newport News on account of the 
shoal in Hampton Roads, known locally as Middle Ground bar. 

Under an item in the act of June 13, 1902, provision was made for 
dredging a channel through the Middle Ground bar 500 feet wide and 
30 feet deep at mean low water. The estimated cost of the work was 
$225,000. 

Up to June 30, 1907, $224,943.51 had been expended on the work 
and the project was completed. The expenditures for the fiscal year 
were applied to surveying and office expenses. 

On June 30, 1907, vessels of 30 feet draft could navigate the channel 
safely, but there are signs of deterioration in the channel and dredg- 
ing will be required to maintain the project depth and width. The 
average tidal range is 2.5 feet. 

The head of navigation via this channel is at Richmond, Va., on the 
James River, a distance of about 105 miles up the river. 

The amount of commerce when the improvement was undertaken in 
1902 amounted to 2,663,669 tons. For the calendar year 1906 it is 
reported to have amounted to 5,564,086 tons, valued at $453,370,363. 
The bulk of the tonnage is in coal. 

It is proposed to expend the available balance in maintaining the 
project depth and width of channel for the purpose of keeping the 
improvement available. 

For reference as to reports on examinations and surveys see Report 
of the Chief of Engineers for 1906, page 240. 


July 1, 1906, balance unexpended $287. 00 

Amount appropriated by river and harbor act approved March 2, 1907_ 12, 500. 00 

12,787.00 

June 30, 1907, amount expended during fiscal year, for works of im- 
lirovement 230. 51 

July 1, 1907, balance unexpended 12, 556. 49 

(See Appendix L 3.) 
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Jf. Nansemond River^ Virginicu — The original channel of this 
stream permitted it to be navigated at mean low water by vessels 
drawing not more than 5 feet. The depth w-as increased to 8 feet 
at the same stage of tide under appropriations made between 187fS 
and 1878 at a cost of $37,000. 

The project under which the work has been carried on until 
recently was adopted August 11, 1888, and called for a channel 100 
feet wide from Suffolk, the head of navigation, to the Western 
Branch, while from the latter place to Town Point its width was to 
vary from 200 to 400 feet. The depth to be obtained throughout 
was 12 feet at mean low water. This improvement was estimated 
to cost $152,500. 

At present it is contemplated to provide a channel only 80 feet wide 
and 12 feet deep at mean low water between Suffolk and Town Point, 
which is now deemed ample for the commerce of the stream. 

Up to June 30, 1907, the expenditures under the project of 1888 
and its modification have amounted to $49,946.01, of which amount 
$9;269.50 has been applied to maintenance. The channel between 
Suffolk and the Western Branch has been dredged to 80 feet in width 
and 12 feet in depth at mean low water, and a turning basin has been 
excavated at the former place. The project is about 67 per cent 
completed. 

At the close of the fiscal year a boat drawing 11 feet at mean low 
water could reach Suffolk, the head of navigation, 18 miles above the 
mouth of the river. The tidal variations are about 3 feet at Town 
Point and 3.8 feet at Suffolk. 

The commerce of the stream consists principally of lumber, agri- 
cultural products, and merchandise. In 1890 it is reported to liave 
reached about 220,000 tons. For the calendar year 1906 it is re| 3 orted 
to have amounted to 91,063 tons, valued at $4,239,518. 

It has not been found possible to ascertain what effect, if any, the 
improvement has had upon freight rates. 

For reference to list of reports of examinations and surveys see 


Eeport of Chief of Engineers for 1906, page 241. 

July 1, 1906, balance unexpended $53.39 

Amount appropriated by river and harbor act approved March 2, 1907_ 5, 000. 00 

July 1, 1907, balance unexpended 5, 053. 39 

Amount (estimated) required for completion of existing project 7, 769. 50 

(See Appendix L 4.) 


5. Pagan River Virginia , — Originally the shoals in this stream 
limited the draft of vessels to 6J feet at mean low water. Under a 
project adopted in 1880 the sum of $10,000 was expended in di^edging 
a channel 60 feet wide and 8 feet deep at mean low water through 
three shoals between the mouth and Smithfield, Va. 

The project upon which was based the appropriation of $10,870 in 
the act of June 13, 1902, provided for obtaining a channel from 
Smithfield to the mouth of the river 80 feet wide and 8 feet deep at 
mean low water. The estimated cost was $28,870. This project was 
modified by the act of March 3, 1905, which authorized the expendi- 
ture of the balance remaining of the appropriation of 1902 in securing 
a channel not less than 40 feet wide and of such depth as might be 
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obtained without exceeding said balance. In the project submitted 
under the above-cited provision of law it was stated that the unex- 
pended balance would provide such a channel 10 feet in depth at 
mean low water. 

Up to June 30, 1907, the expenditures had amounted to $10,671.01, 
and the project has been completed. 

There is liow a navigable channel 40 feet wide and 10 feet in depth 
at mean low water from the mouth of the river for a distance of about 
9 miles to Smithfield, the head of navigation. The average range of 
the tide is 2.6 feet. 

The commerce is handled hj numerous small schooners and sloops 
' and two regular steamers, ancf consists largely of peanuts and oysters. 

The commerce of this stream has averaged about 100,000 tons a 
year, but has varied considerably from year to year according to 
whether conditions have or have not been favorable to the produc- 
tion of peanuts and oysters. For the calendar year 1906 it is re- 
ported to have amounted to 87,505 tons, valued at $15,130,492. 

It has not been found possible to ascertain what effect, if any, the 
improvement has had upon freight rates. 

Eeports upon examinations and surveys of this river will be found 
in the Annual Eeports of the Ciiief of Engineers for 1875, Part 2, 
page 156, and for 1901, page 1174. 


July 1, 1906, balance unexpeiKled $2, 366. 81 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement : 2, 167. 82 

July 1, 1907, balance unexpended 198. 99 

(See Appendix L 5.) 


6, Appomattox River ^ Yirginia. — {a) Maintenance . — The original 
channel in this river was narrow and tortuous, and numerous shoals 
prevented vessels drawing more than 61- feet from navigating it at 
mean high water. 

The original project, which is also the existing project, was adopted 
in 1871 and revised in 1893. The project as revised covers the attain- 
ment and maintenance of a channel 80 feet wide and 12 feet deep at 
mean high water between Point of Eocks and Petersburg. The cost 
of providing this channel was estimated at $471,920 and its mainte- 
nance at $10,000 annually. 

On June 30, 1907, the sum of $423,830 had been expended toward 
the- improvement and the sum of $49,234.97 for maintenance. The 
expenditures during the fiscal year ending June 30, 1907, were ap- 
plied to maintenance and resulted in the partial restoration of the 
channel previously obtained. The project is about 85 per cent com- 
pleted. 

At the present time the channel of the river is available at high 
water for vessels of about 9 feet draft, the normal range of the tide 
being about 2.6 feet. The head of navigation is Petersburg, Va., 
about 11 miles from the mouth of the river. 

The commerce consists of lumber and miscellaneous products. In 
1890 it amounted to about 20,000 tons. It gradually increased until 
in 1900 and 1901 it amounted to about 150,000 tons. Since then it 
has decreased, and for the calendar year 1906 it is reported to have 
amounted to 30,438 tons, valued at $510,924. 
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It is proposed to expend the balance now ap^ailable in removing 
material brought down by freshets and deposited in the^ navigable 
channel of the river and toward the completion of the project. This 
work is required by the interest of commerce in order to render the 
navigable channel available and will be undertaken immediately upon 
the completion of the work now in progress at Petersburg, which will 
be probably completed before July 1, 1908, and ydiich has for its 
object to prevent the deposit of sediment in the navigable channel. 

An examination of this stream was made in 1852, to which reference, 
is made in the Annual Eeport of the Chief of Engineers for 1870, 
page 68. A suiwey was made in 1870 and the report published in the 
Annual Eeport of the Chief of Engineers for that year, commencing 


at page 68. 

July 1, 1906, balance unexpended |10, 004. 70 

Amount appropriated by river and harbor act approved March 2, 

1907 50,000.00 

60,004.70 

June 30, 1907, amount expended during fiscal year, for inaintenance 
of improvement 10, 071. 37 

July 1, 1907, balance unexpended 49, 933. 33 


(&) At Peterslnirg . — The project for the work contemplated is not 
to provide a navigable channel, but to excavate a new channel into 
which to deflect the river, and thus overcome the trouble experienced 
by the deposit of sediment in the navigable channel of the river in the 
neighborhood of Petersburg. 

The project for this •woidc, which was adopted June 13, 1902, con- 
templates the excavation to mean low water of a cut from 200 to 300 
feet wide and 2-|- miles long and the diversion of the river into the said 
cut by means of a dam built across the present channel at the head of 
the harbor of Petersburg, and includes the construction of bridges for 
the highways and railway crossing the new channel and other inci- 
dental work. The estimate for the work is $200,000, which amount 
has been provided. 

At the close of the fiscal year 1907 the sum of $102,042.08 had been 
expended, all of the land needed has been purchased, the highway 
bridge has been built, the new cut has been partial^ excavated, and 
one abutment and four piers of the railway bridge put in. The ex- 
penditures during the fiscal year were applied to payment for work 
done under contract. The project is about 60 per cent completed. 

It has not been found possible to ascertain what etfect, if any, the 
improvement has had upon freight rates. 

, The balance of funds will be applied to completing the work under 
the adopted project. 

The commerce to be affected by the improvement contemplated is 
the same as that mentioned in the preceding section, and all general 
statements made therein apply equally well to this section. 

A report upon an examination and survey will be found in the 
Annual Eeport of the Chief of Engineers for 1882, page 907. Another 
report, with a map, will be found in the Eeport of the Chief of Engi- 
neers for 1889, page 957. Other reports will be found in the Annual 
Eeports of the Chief of Engineers for 1893, page 1345, and for 1901, 
page 1467. 
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July 1, 1906, balance unexpended $133, 719. 38 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 35, 761. 46 

July 1, 1907, balance unexpended 97, 957. 92 

July 1, 1907, outstanding liabilities 265. 00 

July 1, 1907, balance available 97, 692. 92 

July 1, 1907, amount covered by uncompleted contracts 72, 427. 15 

(See Appendix L 6.) 

7. Harbor at Cafe Charles City^ Va , — The harbor proper is land- 


locked and covers an area of 10 acres, and it and the exposed chan- 
nels leading thereto had, before the beginning of the work, a depth of 
12 feet at mean low water. 

The project was adopted in 1890 and requires the dredging of a 
channei through Cherrystone Inlet and bar 200 feet wide and 16 feet 
deep at mean low water, the dredging of an entrance channel 100 feet 
wide of the same depth, and dredging over the entire area of the pro- 
tected and inclosed harbor to a depth of 14 feet at mean low water. 
Jetties of stone were to be constructed for the protection of the chan- 
nel leading into the basin. This work was estimated to cost $142,340. 

The expenditures to June 30, 1907, amounted to $83,762.43, and 
resulted in the dredging and redredging of one-half of the inner 
harbor to the proper depth and the excavation of channels of the 
required dimensions through the inlet, bar, and the entrance to the 
basin and the construction of 875 feet of the north jetty and 232 feet 
of the south jetty. The north jetty is 1,625 feet in length, but 750 
feet of this was built without expense to the United States. The 
jiroject is about 60 per cent completed. 

The expenditures for the year were applied to dredging and con- 
tingencies. 

On June 30, 1907, a vessel drawing 12 feet could enter the harbor 
at mean low water. The docks within the landlocked harbor are 
about 3 miles from the 16-foot contour in Chesapeake Bay at Cherry- 
stone bar. The mean range of the tide is about 2.5 feet. 

The commerce consists mainly of miscellaneous freight, agricul- 
tural products, fertilizer, and some oysters and fish. At the begin- 
ning of the improvement the annual commerce was about 400,000 
tons. For the calendar year 1906 it is reported to have amounted 
to 1,723,635 tons, value not known. It has not been found possible 
to ascertain what effect, if any, the improvement has had upon 
freight rates. 

For more extended information, see Annual Report of the Chief 


of Engineers for 1890, page 975. 

July 1, 1906, balance unexpended $16,899.88 

Amount appropriated by river and barbor act approved Mareli 2, 1907- 25, 000. 00 

41,899.88 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 662. 31 

July 1, 1907, balance unexpended 41,237.57 

Amount (estimated) required for completion of existing project. 17,340.00 

(See Appendix L 7.) 
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8, W aterway from Norfolk^ Va., to the sounds of North Carolina . — 
This waterway extends from Norfolk, Va., via the Southern Branch 
of the Elizabeth Eiver to Deep Creek, thence through the Dismal 
Swamp Canal to South Mills, N. C., and from the latter point 
through Turners Cut to the Pasquotank Eiver, to Albemarle Sound, 
and thence to Pamlico Sound by Croatan Sound. 

The draft which could be carried through this waterway at the 
time of the adoption of the project for improvement was limited to 
2|- feet at mean low water, owing to the deterioration of the Dismal 
Swamp Canal, which originally had had a depth of about 6 feet. 

The project, adopted March 3, 1899, provides for the dredging of 
channels in Deep Creek, Turners Cut, through a shoal in the Pas- 
quotank Eiver near Ship Yard bar, and through a bar in Croatan 
Sound near Croatan light. All these channels, except the last named, 
were to be 100 feet wide and 10 feet deep at mean low water. The 
Croatan channel was to be 200 feet wide and 12 feet deep at mean low 
water. For the protection of these channels sheet piling was to be 
driven where necessary. The estimated cost of this work was 
$274,810. 

Up to June 30, 1907, the sum of $251,196.46 had been expended on 
the project and $6,630.32 on its maintenance. The project has been 
completed, and the additional work required is for maintenance. 
The expenditures during the fiscal ^-ear were applied to redredging a 
portion of the channel in Deep Creek. 

On June 30, 1907, vessels drawing 10 feet of water can at mean 
low water navigate from Norfolk, Va., through all sections of the 
route which have been improved by the United States. The canal, 
which extends from Deep Creek to South Mills, is maintained at the 
expense of a private corporation, which tries to keep it available for 
vessels of 10 feet draft, but on June 30, 1906, the limiting depth for 
the entire route was only 9 feet, owing to the existence of shoal places 
in the canal. Deep Creek is the only tidal portion of the improve- 
ment, and there the rise and fall averages 3 feet. In the other sec- 
tions the water level changes according to the direction and velocity 
of the Avind. The route is about 67 miles in length. 

The commerce carried over this AvaterAvay is increasing sloAvly. It 
is stated in the calendar year 1906 to have amounted to 388,488 tons, 
valued at $3,644,646. The main items of commerce are coal, fer- 
tilizer, timber, and farm products. 

It has not been found possible to ascertain Avhat effect, if any, the 
improvement has had upon freight rates. 

For list of reports of examinations and surveys, see Annual Ee- 
port of the Chief of Engineers for 1906, page 246. 

July 1, 1906, balance unexpended $4, 415.71 

Amount appropriated by river and harbor act approved March 2, 1907- 5, 000. 00 

9,415.71 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 4, 372. 49 

July 1, 1907, balance unexpended 5, 043. 22 

(See Appendix L 8.) 

9. Inland loater route from Norfolk.^ Fa., to Albemarle Sound.^ 
North Carolina., through Currituck Sound . — This route extends from 
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Norfolk, Va., to Albemarle Sound, via the Southern Branch of the 
Elizabeth Kiver, Albemarle and Chesapeake Canal, North Landing 
Kiver, Currituck Sound, Coanjock Bay, North Carolina Cut, and 
North Eiver. The canal and cut mentioned are now controlled by a 
private corporation. 

This route had originally a good 5-foot mean low-water channel, 
but navigation was obstructed by snags, sunken logs, and overhang- 
ing treesT Sharp bends added to the other difficulties of navigation. 

Until the act of September 19, 1890, the work of improvement was 
carried on under several separate projects, upon which a total of 
$240,169.69 had been expended. By that act all these projects were 
consolidated. 

The present project, adopted September 19, 1890, provides for 
obtaining a channei 80 feet wide and 9 feet deep at mean low water 
through the whole extent of the Avaterway to be improved by the 
United States, at an estimated cost of $306,667.08, including the pre- 
Adoiis expenditures above mentioned. The project is considered as 
complete, the additional work required being for maintenance. 
Since September 19, 1890, and up to June 30, 1907, the sum of 
$61,987.64 has been expended upon the improA-ement, and $30,322.70 
upon maintenance. The expenditures during the fiscal year Avere 
applied to maintenance. The Avork consisted in keeping the Avater- 
AA-ay clear of sunken logs and stumps and in redredging a channel 
in the Southern Branch of the Elizabeth EIatu*. 

The channels through the various portions of the route are now 
from 60 to 80 feet AAude and have a depth of 9 feet at mean Ioaa^ Avater. 
The draft of vessels Avhich can jiass through the route at mean Ioav 
water on June 30, 1907, is 9 feet. The route is about 67 miles long. 

There is no lunar tide in any jDortion of the route, except in the 
Southern Branch of the Elizabeth Eiver, where the aA^erage rise and 
fall is 2.7 feet. In the other sections the Avater level A^aries according 
to the velocity and direction of the Avind, for which an alloAvance of 
0.5 foot is made, but severe storms may cause an elevation or de- 
pression of 2 feet or more. 

The commerce has varied considerably since the route aauxs opened 
to iiaAngation. The highest reported was for the calendar year 1890, 
AAdien it amounted to 403,111 tons. Since that time it has decreased 
considerably, and for the calendar year 1906 it amounted to 100,000 
tons, Auilued at $2,250,000. The principal items of shipment consist 
of coal, fertilizer, and timber products. 

The gradual decrease in the commerce of the route is due to the 
depletion of the forests and the consequent decrease in timber ship- 
ments. 

It has not been found possible to ascertain what effect, if anjq the 
improvement has had upon freight rates. 

Considerable difficulty is experienced in keeping this waterAvay 
free from obstructions by logs dropped from rafts due to the improper 
construction of the rafts, and, in the absence of any adequate laws 
permitting the Engineer Department to control the construction of 
rafts, it has been found impossible to prevent the frequent occurrence 
of these obstructions. 

For references as to examinations and surveys, see Annual Eeport 
of the Chief of Engineers for 1906, page 247, 
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July 1, 190(5, balance unexpended $8, 969. 96 

Amount appropriated by river and harbor act approved March 2, 1907. 3, 000. 00 

Received on account of sales 39. 25 


12, 009. 21 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 8, 775. 30 


July 1, 1907, balance unexpended 3,233.91 

(See Appendix L 9,) 


10. Perquimans River.^ North Carolina . — Before work was begun 
navigation was obstructed by numerous stumps just below the town 
of Hertford, K. C., which limited the draft of vessels to 7 feet. 

The first appropriation for the Perquimans Kiver was made in 1876, 
and was based on a project to provide a channel 200 feet wide with a 
depth of feet at mean low w^ater through a stumpy reach near 
Hertford, N. C., and the amount provided ($2,500) was expended in 
obtaining said channel, wdiich was completed in 1877. 

The existing project, adopted by Congress March 3, 1905, ivas to 
provide a channel 200 feet wide and 9 feet deep at mean low water 
through the stumpy reach about 800 feet below Hertford, N. C., at an 
estimated cost of $11,250. 

To June 80, 1907, $11,168.06 had been exj)ended, and all the work 
contemplated has been completed. 

On June 30, 1907, vessels drawing 9 feet can, at mean low water, 
reach the town of Hertford. 

There is no lunar tide in the river, the level of the surface of the 
water varying according to the direction and velocity of the wind. 
The average difierence in elevation is about one-half foot, but storms 
may cause a difference of as much as 2 feet or more. The head of 
navigation is at Newby’s bridge, about 26 miles from the mouth of 
the river. 

An estimate in 1902 placed the commerce at about 36,000 tons, and 
for the calendar year 1906 it is estimated to have amounted to 108,570 
tons, valued at $622,250. The princi|)al items of freight transported 
were lumber and logs. 

It has not been found possible to ascertain what effect, if any, the 
improvement has had upon freight rates. 


July 1, 1906, balance unexpended $81. 94 

July 1, 1907, balance unexpended 81. 94 

(See Appendix L 10.) 


11. Blachio at er River Virginia . — In its original condition this 
stream afforded a natural channel of 7 feet depth, but navigation was 
difficult owing to the existence of obstructions and sharp bends. 

Between 18^78 and 1882 Congress appropriated a total of $14,000 
for the improvement of the stream, to consist of the removal of logs, 
snags, overhanging trees, and the removal of sharp bends. Oper- 
ations ceased in 1884, since which time no work has been done upon 
the river. 

The existing project was adopted March 2, 1907, and provides for 
the clearing of the stream of the existing obstructions so as to afford 
a condition of easy navigation. The estimated cost of the project is 
$8,000, all of which has been appropriated. 

No expenditures have yet been made under the existing project. 
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On June 30, 1907, vessels drawing 7 feet can navigate the river, 
but navigation is seriously endangered by the existence of iiiimeroiis 
obstructions which have formed since the cessation of the earlier 
operations in 1884. The river is a tideless stream, and the only 
fluctuations in the water level are those due to freshets, which usually 
do not exceed 3 to 4 feet. The river is navigable from the railroad 
bridge at Franklin, Va., to its mouth, a distance of about *13 miles. 

During the calendar year 1906, the commerce amounted to 5,200 
tons, valued at $832,000. The principal items consisted of agricul- 
tural products, timber, and fertilizer. 

It is at present impracticable to state what effect, if any, will be 
made by the improvement upon freight rates. 

For more extended information see Eeport of the Chief of Engi- 
neers for 1875, Part 2, page 161, and report of an examination printed 
in tiouse Document No. 177, Fifty-ninth Congress, first session. 

Amount appropriated by river and harbor act approved March 2, 1907_ $8, 000. 00 
July 1, 1907, balance unexpended 8, 000. 00 

(See Appendix L 11.) 

12, Meherrin River ^ North Carolina. — In its original condition this 
stream afforded a navigable channel about 80 feet wide and 7 feet ; 

deep from its mouth to"^the town of Murfreesboro, N. C. The chan- i 

nel was tortuous and badly obstructed by logs, overhanging trees, 
and a few shoals. 

In the j^^ear 1882 Congress appropriated $5,000 toward the improve- 
ment of the river, the improvement to consist in the removal of the 
obstructions to navigation, and operations were carried on from time 
to time in the years 1883 to 1886, inclusive. The total expenditure 
amounted to $4,584.53. 

The existing project was adopted by Congress March 2, 1907. It 
provides for the removal of existing obstructions in the nature of J 

sunken logs, overhanging trees, and a few shoals, so as to render navi- 
gation easy. The estimated cost of the project is $6,000, all of which 
has been appropriated. No expenditures have yet been made for ^ 

work under the existing project. 

On June 30, 1907, the maximum draft that could be carried with 
safety was 7 feet. The river is a tideless stream, but freshets cause 
variations in the water level of 3 to 4 feet. The head of navigation i 

is at Murfreesboro, 11 miles above the mouth of the river. 

During the calendar year 1906 the commerce of the river aggregated 
8,900 tons valued at $85,750. The principal items of shipment are 
timber products and general merchandise. 

It is impracticable at this time to state what effect, if any, the 
improvement will have on freight rates. 

For more extended information see Eeport of the Chief of Engi- 
neers for 1882, page 1114, and report of examination printed in Flouse 
Document No. 137, Fifty-ninth Congress, first session. 

Amount appropriated by river and harbor act approved March 2, 1907_ $6, 000. 00 
July 1, 1907, balance unexpended 6, 000. 00 

(See A|)pendix L 12.) 

IS. Roanoke River ^ North 0 arolina.—OTigm^Hj the navigable chan- 
nel to Indian Highland bar, 67 miles above the mouth, was 10 feet 
deep at mean low water, and thence to the town of Weldon, which is 
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129 miles from the month, the minimum depth was 2|- feet at the 
same stage. 

The project, adopted in 1871, contemplates a channel with a least 
width of 50 feet from Hamilton to Weldon, 5 feet deep at mean low 
water, and the removal in the lower portion of the river, below the 
former point, of such obstructions as may be necessary to accommo- 
date vessels navigating North Carolina sounds. The estimated cost 
of the work was $269,000. 

The expenditures to June 80, 1907, amounted to $236,684.44:, of 
which amount $7,994.21 has been expended in maintenance and 
$1,351.75 was received from sales. The project is about 80 per cent 
completed. The channel obstructions have been removed, and a chan- 
nel depth of 4 feet at mean low water over the projected width has 
been provided between Hamilton and Weldon. On June 30, 1907, 
vessels drawing 10 feet can go as far as Hamilton, and beyond that 
point to within a short distance of Weldon 4 feet can be carried at 
mean low water. The upper river is subject to heavy freshets, which 
cause the only variation in the level of the water surface. Weldon, 
situated about 129 miles from the mouth, is the head of navigation. 

The commerce has varied considerably since the improvement was 
undertaken, the maximum amount of freight transported having been 
in 1891, when it was 376,181 tons. Since then it has decreased, and 
for the calendar j^ear 1906 it wms reported at 88,508 tons, valued at 
$1,032,400. The principal item of shipment is timber. 

It has not been found possible to ascertain what eifect, if any, the 
improvement has had upon freight rates. 

For reference to reports of examinations and surveys, see Report of 


the Chief of Engineers for 1906, page 249. 

July 1, 1906, balance unexpended $5, 162. 61 

Amount appropriated by river and harbor act approved March 2, 1907 — 3, 000. 00 

8, 162. 61 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 2, 495. SO 

July 1, 1907, balance unexpended 5, 667. 31 

Amount (estimated) required for completion of existing project 38, 994. 21 

(See Appendix L 13.) 


14 . Removing sunken vessels or craft obstructing or endangering 
navigation. — (a) 'Wreck of steamer orfolk-on-tlie-Roads?^ — The 
hull of this steamer obstructed the navigation of Back Creek, Vir- 
ginia, and its removal, except a few large timbers which were em- 
bedded in the bottom of the creek, was effected in May, 1906, at a cost 
of $1,500. The remaining timbers were removed during the month of 
July, 1906, at a cost of $1,000. 

ib) Wreck of schooner “ Georgia F. GoldenF — This vessel sank in 
Norfolk Harbor. Its removal was authorized July 10, 1906, and the 
work was accomplished at a cost of $857.66, during July, 1906. 

(c) Wreck of barge ^^John R. Zimmerman?'^ — This barge sank off 
Sewell Point, Hampton Roads, Virginia. Its removal was author- 
ized December 7, 1906, and the work was accomplished at a cost of 
$4,850, during December, 1906. 
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(d) 'Wreck of schooner “ Three SistersT — This vessel sank in 
Hampton Creek, Virginia. Its removal was authorized May 3, 1907, 
and was accomplished during May, 1907, at a cost of $500. • 

{e) Wreck of barge {name unknovm ). — This barge sank in 
Smith Creek, an arm of Norfolk Harbor. Its removal was author- 
ized June 10, 1907. The wreck will be raised early in the fiscal year 
1908. 

(See Appendix L 14.) 

EXAMINATION AND SURA^EY OF INLAND WATERAVAY FROM NORFOLK, VA., 

TO BEAUFORT, N. C., MADE IN COMPLIANCE WITH RIVER AND HARBOR 

ACT APPROVED MARCH 3, 1905. 

Eeport dated May 9, 1906, b^?' a Board of Engineers on examination 
and survey required by the river and harbor act approved March 3, 
1905, of inland waterway from Norfolk, Va., to Beaufort Inlet, 
North Carolina, with a view to obtaining a channel of a depth of 10 
and 12 feet, respectively, was duly submitted and was reviewed by the 
Board of Engineers for Eivers and Harbors pursuant to laAV. It wq,s, 
transmitted to Congress and printed in House Document No. 84, Fifty- 
ninth Congress, second session. Alternative plans are presented for 
improvement at an estimated cost, respectii'cly, of $2,900,425, plus 
the cost of the Albemarle and Chesapeake Canal, and $3,378,055, with 
estimates for maintenance amounting to $290,000 for first cost of 
plant and $72,000 annually thereafter for operation. 

IMPROVEMENT OF CERTAIN RIVERS AND HAIHKORS IN NORTH 

CAROLINA. 

This district was in the charge of Capt. E. P. Johnston, Corps of 
Engineers, to September 4, 1906; in the temporary charge of Maj. 
E. Eveleth Winslow, Corps of Engineers, from September 4 to 
November 2, 1906, and of Maj. Joseph E. Kuhn, Corps of Engineers, 
from November 2, 1906, to May 31, 1907 ; and in the charge of Capt. 
Earl I. Brown, Corps of Engineers, since May 31, 1907. Division 
engineer, Lieut. Col. Dan C. Kingman, Corps of Engineers. 

1, Scuppernong River ^ North Carolina , — From the mouth to Co- 
lumbia is 5 miles ; to Spruill’s bridge, 23 miles. 

Before work was commenced on the river there Avas only about 5 
feet across the bar at its mouth. The upper portion was obstructed 
by logs, snags, stumps, overhanging groAvth, and abrupt bends, per- 
mitting navigation by small ATSsels only. 

The original project, adopted in 1876, was to dredge the bar, make 
cut-offs at sharp bends, and remove obstructions so as to obtain a 
channel 60 feet wide and 9 feet deep at low AA^ater up to Spruill’s 
bridge. Prior to 1902 $8,000 had been expended. 

The present project, adopted by act of June 13, 1902, provides for 
dredging a channel 3,400 feet long, 150 feet wide, and 9 feet deep at 
mean low water across the bar at the mouth of the river, at a cost of 
$14,000. 

The project is about 70 per cent completed. 

At the end of the year 2,700 feet of the projected channel had been 
^dredged to project depth for a width of 90 feet and the remaining 
700 feet to a Avidth of 130 feet. 
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Expended prior to 1902 on previous project |S, 000. 00 

Expended on present project up to June SO, 1907 : 

For improvement $11, 500. 00 

For maintenance 3, 469. 97 

14, 969. 97 


Total : 22,969.97 


The expenditures for the year were for improvement and mainte- 
nance. The shoaled portion of the cut, 90 feet wide, was restored to 
project depth and the width of 700 feet of the same cut increased to 
130 feet. 

When active work ceased in 1907 the condition was a channel 90 
feet wide with a least depth of 9 feet at mean loiv water across the 
bar at the mouth of the river; thence to Cross Landing, 14 miles 
above, a good open channel of 7 feet at mean low water, free from 
obstacles ; thence to Spruill’s bridge, 9 miles farther, 7 feet at mean 
low water could be carried, but the river in many places was narrow 
and crooked and obstructed by overhanging trees on the banks and 
by logs and snags in the channel. 

It is proposed to apply the funds on hand to maintenance. 

This is a nontidal stream wuth no slope, the oscillations of the sur- 
face being controlled by the winds. 

Spruill’s bridge, 23 miles from its mouth, is the head of navigation, 
to which point 7 feet can be carried at mean low water. 

The commerce for 1906 amounted to 44,909 tons, valued at approxi- 
mately $1,585,175, a decrease of 10,228 tons from last year. It con- 
sisted principally of lumber, timber, cotton, and other farm pi'oducts. 

The effect of the project on freight rates is not known. 

Eeferences: The adopted project is printed in the Annual Keport 
of the Chief of Engineers for 1901, page 1543. 


July 1, 1906, balance unexpended $4, 679. 27 

Amount appropriated by river and harbor act approved March 2, 1907» 2, 000. 00 


June 30, 1907, amount expended during fiscal year : 

For works of improvement $3, 469. 97 

For maintenance of improvement 1, 179. 27 

4,649.24 


July 1, 1907, balance unexpended 2, 030. 03 

Amount (estimated) required for completion of existing project 2, 500. 00 

(See Appendix Ml.) 


2, Fishing Creeks North Carolina . — When improvement began the 
stream was badly obstructed by masses of fallen timber, overhanging 
trees oti banks, logs and snags in channel, and was navigable by rafts 
only a few miles above the mouth. 

The original project of 1889 was to clear the stream of logs, snags, 
trees, etc., up to Bellamy’s mill. It was amended in 1896 to limit the 
work to that part below the Wilmington and Weldon Eailroad bridge, 
and this amended project was completed in 1901. The sum of 
$22,715.10 was spent on this project, which has been finished. 

Amount expended on present project up to June 30, 1907, for main- 
tenance, $2,178.70. 

The proposed application of the available balance of $356.20 is to 
maintain the natural channel as far as Beech Swamp. 
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Eesults: The stream has been cleared of obstructions to the Wil- 
mington and Weldon Railroad bridge, but it is not navigable above 
Beech Swamp on account of its tortuous course and rapid current. 
Below that point it is navigable during the higher stages about eight 
months annually. 

The extreme lower end of the stream is in good condition. It is 
reported by those interested in its navigation to be in poor condition 
from the sixth mile post to Beech Swamp, being badly obstructed by 
fallen trees, logs, and snags. Between Beech Swamp and the railroad 
bridge the condition of the stream is unknowm, but it is presumably 
bad. The owners of the vessels navigating this stream report that 
there are so many, obstructions that it is unsafe to navigate unless the 
water is at least 2 feet higher than the stages at which it was safe to 
navigate just after the stream had been cleared out. 

The present head of navigation is Beech Swamp, 17.5 miles from its 
mouth, to which about 2 feet can be carried during about three months 
of the year. 

The water surface varies from a minimum depth of 6 inches at low 
water to 10 feet during the high freshet stages. 

The commerce for 1906 amounted to 2,251 tons, valued at approxi- 
mately $30,587, a loss of 55 tons from the previous year ; it consisted 
principally of cotton seed, timber, fertilizers, and peanuts. 

The effect of the improvement on railroad and boat rates can not be 
definitely stated ; but the stream when opened to navigation affords 
an outlet to farm products, timber, lumber, etc., which have no other 
outlet except by wagons. 

Refei’ences: Annual Reports for 1890, page 1179; 1893, page 1377 ; 
1900, page 1796; 1905, page 1203. 


July 1, 1906, balance unexpended $356. 20 

July 1, 1907, balance unexpended 356. 20 


(See Appendix M2.) 

S, Pamlico and Tar rivers^ North Carolina , — (One river, called the 
Pamlico below Washington, N. C., and the Tar above that point.) 
Distance from Washington to Greenville, 22 miles; to Tarboro, 49 
miles; to Fishing Creek, 56 miles; to Little Falls, 88 miles; to Rocky 
Mount, 89 miles. 

Prior to its improvement, which was begun in 1876, the stream 
below Washington was obstructed by war blockades, sunken logs, 
snags, stumps, and sand shoals. 

The governing low-water depths were 5 feet to Washington and 
perhaps 1 foot to Tarboro, the navigation to which place waa practi- 
cable during freshet stages only. About 3 feet could be carried to 
Tarboro during about eight flush-water months per year. 

The original project for the improvement of the river below 
Washington is that submitted in December, 1875 (Report Chief of 
Engineers, 1876, p, 361), and adopted by Congress in August, 1876, 
to provide 9 feet at low water, from AVashington to its mouth, by 
dredging and the removal of piles and obstructions at an estimated 
cost of $28,050. In the project proper the proposed draft to be 
provided was not specified, but work under the project was devoted 
to securing 9 feet at mean low water. 

Under this project the sum of $18,000 was appropriated, of which 
$17,877.12 was expended ; the remainder, $122.88, was transferred to 
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the improvement of the Pamlico and Tar rivers, when the improve- 
ments were combined in 1880. 

The Tar Eiver (that portion of the stream above Washington), 
prior to improvement, was obstructed by sunken logs, piles, wrecks, 
stumps, snags, and trees in the channel, and overhanging trees along 
its banks. 

The original project for this portion of the stream was that of 1879 
(Eeport Chief of Engineers, 1879, p. 700) for the removal of obstruc- 
tions between Vfashington and Tarboro at an estimated cost of 
$10,000. An appropriation of $3,000 was made for this purpose in 
1879, of which $2,867.27 was expended, leaving a balance of $132.73, 
which was transferred to the joint improvement. 

Prior to the consolidation of these two improvements there had 
been expended under the above projects $20,744.39. To June 30, 
1888, $37,031.94 had been expended on the consolidated project, to 
•which, adding the aggregate amount expended on the single projects, 
$20,744.39, makes the total amount expended for the improvement 
of this stream $57,776.33. The total final estimate for the project 
submitted in 1888 was $76,000. 

In 1889 the project was extended to clear the natural channel 
above Tarboro, 34 miles to Little Falls, and the estimate was increased 
$16,200, making the total estimate $92,200. 

The present project is that of 1875 (for Pamlico Eiver), and of 
1879 and 1889 (for Tar Eiver), somewhat modified to secure a chan- 
nel 100 feet wide and 9 feet deep at mean low water to Washington, 
thence a channel 60 feet v/ide and 3 feet deep at low water for 22 
miles farther to Greenville; thence a channel 60 feet wide and 20 
inches deep at low water for 26 miles farther to Tarboro; thence to 
keep clear of obstructions the natural channel 34 miles farther to 
Little Falls, 2 miles below Eocky Mount, N. C. 

The project was again modified by act of March 2, 1907, which 
changed the depth between Washington and Greenville from 3 to 4 
feet at mean low water, at an estimated cost of $3,800. 


Expended prior to 1870 on previous projects 000. 00 

Expended on present project up to June 30, 1907 : 

For improvement ^ 142 , 976. 21 

For maintenance 21, 818. 02 

164, 794. 23 


174,794.23 

It is proposed to apply the available balance toward completing 
the channel below Washington and completing the 4-foot channel 
between Washington and Greenville and for maintenance both above 
and below Washington. 

The expenditures during the year w^ere for improvement below 
Washington. No work was done above Washington, because the 
plant was needed more elsewhere. 

The controlling depth to Washington is 8.5 feet at mean low^ water; 
thence to Greenville, 22 miles, 3.0 feet can be carried at mean low 
water. Above this point the river is navigable only during the 
freshet stages, of variable duration, extending over six to eight 
months of the year. 

The stream is nontidal. Below Washington the only surface varia- 
tions of importance are due to the wind, with an extreme range of 3 
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feet under normal conditions. Long protracted easterly or westerly 
winds sometimes cause variations of 7 or 8 feet. The Variations of 
the upper portion of the river are affected by freshets only. 

The head of navigation is Dunbar’s bridge, 108 miles from the 
mouth. 

The commerce for the year 1906 amounted to 491,384 tons, valued 
at approximately $20,816,394, a decrease since the previous year of 
75,947 tons. It consisted principally of cotton, cotton-seed products, 
grains, potatoes, wood, timber, lumber, fertilizers, machinery, gen- 
eral merchandise, etc. 

The tendency of the improvement is to keep down freight rates. 

Eeferences: History and maps, Annual Reports, 1890, page 1114; 
1891, page 1347 ; 1896, pages 161 and 1101. 

Examinations and surveys: Annual Reports, 1873, page 555; 1879, 
page 700; 1891, page 1429; 1895, page 1365; 1897, page 1425; and 
House Document No. 342, Fifty-ninth Congress, second session. 

The project for the work below Washington is about 95 j)er cent 
comjaleted; the 3-foot project between Washington and Greenville 
has been completed and is in good condition. The stretch above 
Greenville has deteriorated for lack of maintenance. 


July 1, 1900, balance unexpended $4, 254. 06 

Amount appropriated by river and harbor act approved March 2, 1907. 11, 563. 00 

15, 817. 06 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 7, 375. 64 

July 1, 1907, balance unexpended 8, 441. 42 

July 1, 1907, outstanding liabilities 2, 333. 07 

July 1, 1907, balance available 6, 108. 35 

(See Appendix M 3.) 


Ji-, Gontentnia Creeh^ North Carolina . — Distance from the mouth to 
Snow Hill, 31| miles; Speights Bridge, 50^- miles; Stantonsburg, 63 
miles. 

Previous to improvement this stream was obstructed throughout 
its entire length by fallen timber, sand shoals, and overhanging 
growth, and was navigable for shallow-draft craft during only the 
higher freshet stages of about three to six months of the year. 

The original project of 1881 was to clear the stream of these ob- 
structions, so as to obtain from its mouth to Stantonsburg, 63 miles, a 
depth of not less than 3 feet during the higher stages, about nine 
months of the year, at a cost estimated in 1888 at $77,500. 

The project of 1881 as extended in 1894 included maintenance 
below Snow Hill, and was again extended in 1899 to include mainte- 
nance from Stantonsburg to the mouth. The project has been com- 
pleted, and additional work required is for maintenance. 

Amount expended up to June 30, 1907 : 


For improvement 864, 394. 66 

For maintenance 8, 837. 60 

Total 73,. 232. 16 


It is proposed to expend the funds in hand exclusively for main- 
tenance. 
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At the close of the fiscal year 1907 the creek between its mouth and 
Snow Hill was in fair condition and could be navigated during six 
months of the year by boats drawing 3 to 4 feet, depending upon the 
rainfall. Snow Hill, 31^ miles from its mouth, is practically the 
head of navigation, although during the higher stages of water boats 
can ascend the stream to Speights Bridge, 50f miles from its mouth. 
The portion of the stream betw^een Snow Hill and Speights Bridge 
has been partially resnagged since it was originally cleared of obstruc- 
tions, but no boat has ascended the stream above Snow Hill since the 
resnagging. 

A small amount of snagging was done during the fiscal year 
between the mouth and thirty-second milepost, leaving the stream in 
fair condition. 

The commerce for the year 1906 amounted to 22,106 tons, valued at 
approximately $565,052, an increase of 276 tons, about 12 per cent, 
over the previous year. It consisted principally of cotton, cotton- 
seed meal, timber, lumber, fertilizer, general merchandise, etc. 

The effect of the improvement on railroad and boat rates can not 
be definitely stated, but the stream when opened to navigation affords 
an outlet to farm products, timber, lumber, etc., which have no other 
outlet except b}^ wagon. 

Eeferences: Annual Eeports, 1881, page 1009; 1890, page 1118; 
1896, page 1103. 


Julj' 1, 1906, balance unexpended $897. 94 

Amount appropriated by river and harbor act approved March 2, 1907_ 2, 000. 00 

2, 897. 94 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 953. 10 

July 1, 1907, balance unexpended 1,944.84 

July 1, 1907, outstanding liabilities 2. 75 

July 1, 1907, balance available 1, 942. 09 

(See Appendix M 4.) 


6, Neuse and Trent rivers^ North Carolina* — {a) Neme River,— 
Distance from Newbern to Contentnia Creek, 32 miles; to Kinston 
50 miles; to Whitehall, 74 miles; to Goldsboro (Wilmington and 
Weldon Eailroad bridge), 94 miles; to Smithfield, 150 miles.^ 

There is considerable uncertainty as to the conditions existing prior 
to 1878, when improvement by the Government was begun. Before 
the civil war, and probably for some time afterwards, light-draft 
steamers made more or less regular trips as high up as Smithfield, but 
the low-water depth probably did not exceed 2 feet, and the stream 
was obstructed by snags and after the civil war by w^ar blockades. 
(See Annual Eeport of the Chief of Engineers for 1905, p, 240.) 

The original project of 1871, as extended in 1878-79 and 1880 and 
continued to date, provides for an 8-foot navigation up to Newbern 
during the entire year, 4 feet to Kinston, and during nine months of 
the year 3 feet to Smithfield, by the removal of war obstructions, 
dredging, jettying, and snagging, at a total estimated cost of $374,000 ; 
extended in 1902 to include dredging a channel 300 feet wide below 
Newbern and 200 feet wide at Newbern, to a depth of 8 feet at dead 
low water, in accordance with report and estimate printed in Annual 
Report of the Chief of Engineers for 1905, page 1427, at an estimated 
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additional cost of $59,081.25. Since its adoption this additional esti- 
mate has been reduced to $24,000.^ 

In 1902 the improvement of this river was combined with that of 
Trent. 

Amount expended on foregoing projects to June 30, 1907 : 


For improvement ^i>326, 758. 93 

For maintenance 12, 767. 27 

Total - 339, 526. 20 


The expenditures for the year were for improvement and consisted 
of dredging Union Point shoal, just below JSTewbern, to the project 
width of 300 feet and depth of 8 feet at dead low water. 

As a result of the expenditures to date all war blockades have been 
cleared away and the natural channel has been cleared to Smithfield, 

150 miles above hTewbern. No attempt has been made to maintain 
the stream above Waynesboro Landing (Goldsboro), 98 J miles above 
Newbern. At low water 8 feet can be carried to Newbern, 4 feet to 
Village Creek, 25 miles above, 2.5 feet to the mouth of Contentnia 
Creek, 31-| miles above Newbern, and 1 foot to Kinston, 50 miles above 
Newbern,*^ above which point the river is navigable only during the 
freshet stages, of variable durations. 

A channel known as the Western channel, immediately above New- 
bern, has been cleared to a depth of 4 feet at mean low Avater. 

The channel of the river between Newbern and Kinston is free from | 

all obstructions. BetAveen Kinston and Whitehall the channel in 
many places is badly obstructed by logs, snags, and fallen trees. 

The practical head of navigation is Waynesboro Landing, about 
136 miles from the mouth of the river. 

The stream is nontidal. The variation of the Avater surface below 
NeAA^bern is due entirely to the influences of the Avind. The maximum 
range is 3.3 feet during severe northwest winds to 8-| feet during 
violent northeast gales. The upper river is subject to freshets, Avhich 
rise 17 feet at Smithfield, 18 feet at Waynesboro Landing, and 20 feet 
at Kinston. 

The funds on hand are to be used for maintenance and in securing 
the project depth of 4 feet betAveen Newbern and Kinston by repair- 
ing the old jetties and training Avails, building new ones Avhere nec- 
essary, and supplementing the effect of these structures by dredging. 

The commerce of the year amounted to 501,315 tons, valued at 
$17,967,655 (a gain since last year of 31,916 tons). It consisted of 
grain, timber, lumber, fertilizers, general merchandise, etc. 

Freight rates are materially lessened by reason of the improve- 
ment. 

Eeferences: See Annual Reports of 1879, page 71; 1900, pages 268 


and 1802; 1901, page 1545. 

July 1, 1906, balance unexpended $5,067.25 

Amount allotted from appropriation by ri\"er and harbor act approved 

March 2, 1907 18, 000. 00 

Amount received from sales, rents, etc 47. 20 

23,114.45 

June 30, 1907, amount expended during fiscal year, for Avorks of im- 
provement 4,921.55 

July 1, 1907, balance unexpended 18, 192.90 

Amount (estimated) required for completion of existing project 72,500.00 
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(h) Trent River, — Distance from the mouth at Newbern to Pol- 
loksville, 18 miles; to lower Quaker bridge, 27 miles; to Trenton, 
38 miles. Its original condition was a channel of 6 feet depth to 
Polloksville, and the stream was fairly clear to lower Quaker bridge, 
above which point it was badly obstructed. 

The original project of 1879 (see Eeport of Chief of Engineers for 
1879, p. 711) was to secure 3 feet depth at low water to Trenton; 
extended in 1886 to obtain 8 feet depth through Foys flats; ex- 
tended in 1889 to clear out obstructions to upper Quaker bridge, 40 
miles above Trenton. The sum of $64,262.64 was expended on this 
project and its modifications. 

In 1896 the project of 1879 was amended to 2 :)rovide for the main- 
tenance of a channel onty 30 feet wide and 3 feet deep from Newbern 
to Trenton, at an annual estimated cost of $2,500. This was extended 
in 1902 to include dredging at Newbern to 8 feet depth at dead low 
water from harbor line to channel, at an estimated cost of $24,000 
additional. The existing project, thei*efore, is to dredge to 8 feet 
dead low water at Newbern and maintain a channel 30 feet wide 
and 3 feet deep at low water to Trenton. In 1902 the improvement 
of this river Avas combined with that of the Neuse. 

The project Avas completed during the 3 ^ear. 

By joint resolution approA^ed March 4, i907, authority Avas given 
to expend such portion of the appropriation made in river and harbor 
act of March 2, 1907, as maA^ be necessary for securing a channel 6 
feet deep over Foys flats in the Trent Eiver, about 4 miles above 
NeAA^bern. 

Amount expended on existing j)rojeet up to June 30, 1907 : 


l! For improvement .$23, 738. 61 

J For maintenance 11, 731. 80 

Total 35, 470. 41 


The disbursements for the year for improvement Avere for com- 
pleting the removal of the rest of the shoal lying between the channel 
and the harbor line at NeAvbern, and the disbursements of year for 
maintenance Avere for repairs to the turning basin at Trenton and 
snagging betAveen Trenton and Newbern. 

In addition to maintenance of the present channel to Trenton, the 
work proposed Avith the funds available is to deepen to 6 feet, by 
dredging the channel over Foys flats, about 4 miles above Newbern. 

The improATment above Trenton has been abandoned. 

Between Trenton and NeAvbern a 8-foot channel exists and the 
stream is in good condition. The maximum draft that can be carried 
June 30, 1907, to Trenton, 38 miles above the mouth, Avhich is the 
head of navigation, is 3 feet. 

Near the mouth the water level varies about 3 feet under normal 
conditions, according to the prevailing winds. Long protracted 
easterly or westerly Avinds sometimes cause a variation of 7 or 8 feet. 
At Trenton the stream is subject to freshets of about 3 to 5 feet 
during the Avinter months. 

The commerce during 1906 amounted to 343,507 tons, valued at 
$15,456,539, a gain of 81,372 tons over the previous year. It con- 
sisted j)rincipally of lumber, general merchandise, fertilizers, cotton, 
and other farm products. 

The effect of this improvement on freight rates is not known. 
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References: Annual Reports, 1879, page 711; 1900, pages 268 and 
1802; 1901, page 154-5. 

July 1, 1906, balance unexpended $5, 999. 17 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 12, 000. 00 

17, 999. 17 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $5, 000. 00 

For maintenance of improvement — 883. 32 

5, 883. 32 

July 1, 1907, balance unexpended 12, 115. 85 

July 1, 1907, outstanding liabilities 65. 00 

July 1, 1907, balance available 12, 050. 85 

CONSOLIDATED. 

July 1, 1906, balance unexpended $11, 066. 42 

Amount appropriated by river and harbor act approved March 2, 1907- 30, 000. 00 
Amount received from sales, rents, etc 47. 20 

41, 113. 62 

June SO, 1907, amount expended during fiscal year: 

For works of improvement $9, 921. 55 

For maintenance of improvement 883. 32 

10, 804. 87 

July 1, 1907, balance unexpended 30, 308. 75 

July 1, 1907, outstanding liabilities 65. 00 

July 1, 1907, balance available 30,243. 75 

Amount (estimated) required for completion of existing project 72, 500. 00 

(See Appendix M 5.) 


6, Inland waterway from Pamlico Sound to Beaufort Inlet^ North 
Carolina . — Distance from the 10-foot mean low-ivater contour in 
Adams Creek (a tributary of the Neuse River) to the head of Adams 
Creek is about 4 miles; from the head of Adams Creek across the 
country to the head of Core Creek is about 4 miles ; from the head of 
Core Creek to the mouth of Core Creek is about 4 miles ; and the dis- 
tance from the mouth of Core Creek to the 10-foot depth at mean low 
water in the Newport River is about 3 miles; making the total dis- 
tance over which dredging will be required about 15 miles. 

At the time of the adoption of the existing jiroject a low-water 
depth of about 5 feet could be carried from the lO-foot contour in 
Adams Creek to near its head ; from the head of Adams Creek to the 
head of Core Creek is across dry land; from the head of Core Creek 
to its mouth the creek is practically bare at low water, and from 
the mouth of Core Creek to the 10-foot contour in Newport River the 
low-water depth will average about 6 feet. 

The present and only project, adopted by act of Congress dated 
March 2, 1907, contemplates securing, by dredging a channel 10 feet 
deep at low water from Pamlico Sound to Beaufort Inlet via Adams 
and Core creeks, said channel to have a minimum bottom width of 90 
feet through dry land with side slopes of 1 to 24 and minimum bottom 
width of 125 feet with side slopes of 1 to 3 through the creek and 
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river portions, at an estimated cost of $550,000. (See House Docu- 
ment No. 84, Fifty-ninth Congress, second session.) 

Amount expended on project for improvement to June 30, 1907, 
$924.91. 

The work of the year consisted of surveying to definitely locate the 
route for the proposed waterway. This surve}-^ is about half com- 
pleted. 

The river and harbor act of March 2, 1907, authorized continuing 
contracts for completing the project in the sum of $350,000, which is 
yet to be appropriated. 

Eeferences to previous reports on examinations and surve^^s wull be 
found on pages 1393 and 1394 of the Annual Eeport of the Chief of 
Engineers for 1904. 

Amount appropriated by river and harbor act approved March 2, 

1907 - »$200, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 924. 91 

July 1, 1907, balance unexpended 199, 075. 09 

July 1, 1907, outstanding liabilities 848.40 

July 1, 1907, balance available 198, 226. 69 

Amount (estimated) required for completion of existing project 350,000.00 

' Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 350,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix M 6.) 

7. Waterway between Newbern and Beaufort^ N. G. {via Neuse 
River^ Clubfoot Greeks Clubfoot and Harlowe 'Canal {■private)^ liar- 
lo%oe Greeks and Newport Biver^), — Distances: Newbern to Clubfoot 
Creek, 20 miles; thence to Clubfoot and Harlowe Canal, 6 miles; 
thence to Harlowe Creek, 3.2 miles; thence to Newport Eiver, 3| 
miles ; thence to Beaufort, 7 miles. 

The first appropriation for this work was made by the river and 
harbor act of 1882, wdiich provided that $5,000 from the appropria- 
tion for Neuse Eiver and a like sum from the appropriation for Beau- 
fort Harbor should be ‘‘applied to the improvement of the line of 
inland navigation from Newbern to Beaufort Harbor.” 

No estimate or project for said improvement had at that time been 
made, but in October, 1883 (Eeport Chief of Engineers, 1884, p. 
1067), an estimate was prepared wdiich contemplated a channel 80 
feet wide and 9 feet deep, at an estimated cost of $883,580, exclusive 
of the cost of a tide lock and of the canal company’s franchise and 
property. 

The available funds being totally inadequate for this improvement, 
the project adopted in 1884 for the expenditure of said funds con- 
templated a channel 30 feet wude and 5 feet deep at mean low water, 
the estimated cost being $92,000. 

This project of 1884 constitutes the existing project. 

All work of improvement has been confined to the natural channels 
in Clubfoot and Harlowe creeks and Newport Eiver. 
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Amount expended on existing project to June 30, 1907 : 

For improvement $29, 739. 84 

For maintenance 5, 228. 56 

Total 34, 968. 40 


The expenditures during the year were for improvement by dredg- 
ing a cut 1,100 feet long, 5 feet deep, and 25 feet wide from the shoal 
near the head of Clubfoot Creek. 

The governing depth in Harlowe Creek was increased several years 
ago to the project depth of 5 feet, but for lack of maintenance had 
decreased to about 1 foot in 1905. During that year the shoal at the 
mouth of the creek was redredged to the project depth, but another 
shoal of less consequence was left inside the creek. The channel in 
Clubfoot Creek had never been dredged until the fiscal year 1906. 
Some snagging, etc., had been done in both creeks, but no work in the 
canal connecting the two creeks has ever been done by the Govern- 
ment, since said canal is owned by a corporation. 

The dredged cut at the mouth of Harlowe Creek has deteriorated 
considerably since its completion, but on account of the dredging done 
in Clubfoot Creek during the fiscal year 1906 and the past year the 
waterway is, on the whole, in better condition now than ever before. 
The controlling depth at mean low water is now from 2 to 2^ feet, 
the shoalest place being near the mouth of Harlowe Creek; but at 
high water about 4 feet can be carried, shoalest water being in the 
canal. 

It is proposed to apply the available balance to maintenance. 

Additional improvement will not be necessary because of the proj- 
ect for the inland waterway, Pamlico Sound to Beaufort Inlet, for 
which Congress provided $550,000 March 2, 1907. When this 
improvement is effected, the present route via Clubfoot and Harlowe 
Canal will no longer be required. 

The commerce for the year ending December 31, 1906, amounted to 
81,770 tons, valued at approximately $2,173,904, and consisted prin- 
cipally of cotton, cotton seed, fish, oysters, clams, timber, lumber, fer- 
tilizers, and general merchandise. There was a loss of 1,897 tons in 
volume as compared with 1905. 

Eeferences : Annual Eeports, 1884, page 106 ; 1890, page 1130, and 


1896, page 113. 

July 1, 1906, balance unexpended ^ $464.45 

Amount appropriated by river and harbor act approved March 2, 1907- 2, 000. 00 

2,464. 45 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 432. 85 

July 1, 1907, balance unexpended 2, 031. 60 

Amount (estimated) required for completion of existing project 55,000.00 

(See Appendix M 7.) 


8, Harbor at Beaufort^ N, C , — When improvement (begun in 1836) 
was resumed in 1881, the erosion at Fort Macon and Shackelford 
Point was causing serious deterioration of the inside channels and 
threatening deterioration of the bar channel. The governing low- 
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water depth is said to have been 15 feet on the bar and 2 feet at 
Beaufort, N. C. 

The original project is that of 1881, to stop erosion at the inlet 
(Fort Macon and Shackelford Point) by jetties and to iirovide a 
channel 200 feet wide and 9 feet deep at ordinary low tide to Beau- 
fort, and a channel 100 feet wide and 6 feet deep from Beaufort to 
the 6- foot contour of the channel leading up North River, estimatecl 
to cost $82,103.38, increased in 1885 to $159,000, when the project 
W'as modified by reducing the channel to Beaufort to 100 feet and 
its depth to 5 feet at mean low water and eliminating the channel 
east from Beaufort. In 1887 the estimate for the above work was 
further increased to $163,000. 

The project was again modified in 1890, the project depth of the 
bulkhead channel being increased to 7 feet. The project as modified 
was completed. 

The amount expended under the original project as modified was 
$148,843. To the above amount should be added $5,000, appro- 
priated July 4, 1836, making the total cost up to the completion of 
the original project $153,843. 

The existing project of 1896 includes the maintenance of jetties 
and sand fences at Fort Macon and Shackelford Point and the main- 
tenance of the 7- foot channel across Bulkhead shoal and thence to 
the wharves at Beaufort. The object of the jetties and sand fences 
is to protect the land on the opposite sides of the inlet, thus prevent- 
ing the inlet from shifting and deteriorating. The river and harbor 
act of March 2, 1907, authorized 'a sufficient amount of the appropria- 
tion made therein to be applied to, repairing existing jetties at Fort 
Macon Point and constructing additional jetties and shore protection. 

The amount expended on present project for maintenance to June 
30, 1907, was $13,250.19, including $350 received from sales. 

The exjDcnditures for the year were for maintenance, and the work 
consisted of making surveys, the partial removal of the remains of 
the inner or western spur jetty at Fort Macon Point, which was 
flanked in December, 1906, and the building of two other jetties at 
Fort Macon Point with the stone removed from the old jett}^ 

It is proposed to spend the available balance in redredging channel 
across Bulkhead shoal ; maintaining sand fences at Fort Macon and 
Shackelford points; completing the removal of the old jetty, and 
constructing new jetties at Fort Macon Point. 

A draft of 7 feet can now be carried across Bulkhead shoal, and 6 
feet can be carried from there to the wharves at Beaufort at mean 
low watei\ 

The tide rises 2 feet at Beaufort and 3 feet at the inlet. 

The commerce for the year 1906 amounted to 58,889 tons, valued at 
approximately $3,970,885, a decrease of 7,767 tons since the previous 
year. 

The maintenance of this channel tends to prevent the rise in freight 
rates by allowing the larger vessels to reach the wharves at Beaufort. 

References: Annual Reports, 1881, page 1013; 1893, page 1457; 
1896, page 1115 ; 1899, page 1498. 
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July 1, 1906, balance unexpended J^196. 03 

Amount appropriated by river and harbor act approved March 2, 1907_ 22, 000. 00 

22, 196. 03 

June' 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 939. 22 

July 1, 1907, balance unexpended 21, 256. 81 

July 1, 1907, outstanding liabilities : 1, 264. 19 

July 1, 1907, balance available 19, 992. 62 

(See Appendix M 8.) 


9, Beaufort Inlet^ North Oarolina . — When improvement^ began in 
September, 1905, there was a minimum depth on the bar of approxi- 
mately 12 feet at mean low water. 

The original project, which is also the existing project, is printed 
on page 1415 of the Annual lieport of the Chief of Engineers for 
1904 and was adopted by Congress in 1905. It contemplates a chan- 
nel 300 feet wide, 20 feet deep at mean low water across the bar, to be 
obtained by dredging, at an estimated cost of $45,000. 

The amount expended on existing project to June 30, 1907, for 
improvement was $44,484.24. 

The work to date has consisted of the necessary surveys, etc., and 
the dredging of 426,630 cubic yards of material from the bar channel. 
The dredging was done by the United States seagoing suction dredge 
Cafe Feai% which belongs to the improvement of the Cape Fear Kiver, 
North Carolina, at and below Wilmington, but which was rented to 
the improvement of Beaufort Inlet for the purpose. This dredge was 
operated by a crew hired by the United States. The result of the 
operations to date has been an increase of the minimum depth on 
the bar from 10.8 feet at mean low ivater when work began to about 
20 feet on June 30, 1907, the width and average depth of the channel 
having been likewise increased. 

The expenditures of the year resulted in the removal of 221,852 
cubic yards of material from the bar channel. There is no reliable 
survey of a recent date, but from an examination made during the 
latter part of May, 1907, the minimum depth was found to be 20 feet, 
and the minimum width approximately 200 feet. 

It is proposed to apply the available balance to the work of main- 
tenance. The amount required for maintenance can not be deter- 
mined with much certainty, for the reason that the amount of shoaling 
that will take place in the new and untried channel is necessarily 
problematic. 

The commerce for the calendar year 1906 amounted to 10,465 tons, 
valued at $457,900, a decrease of 5,189 tons as compared with 1905. 

The effect of this improvement will be to lessen freight rates by 
affording ^vater transportation for products which have hitherto been 
dependent entirely upon railroads. 

Eeferences: Annual Eeports, 1881, page 1009,* 1890, page 1118; 
1896, page 1103. 
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July 1, 1906, balance iinexpeiKied 022. 46 

Amount appropriated by river and harbor act approved March 2. 1907. 5, 000. 00 

34, 022. 46 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 28, 506. 70 

July 1, 1907, balance unexpended 5, 515. 76 

(See Appendix M 9.) 


10, New River ^ North Ckirolina,, mcluding inland iratcrivays he- 
tioeen Beaufort Harbor and New River and between New River and 
Stvansboro, — The act of March 2, 1907, combined these three im- 
provements under this new heading. 

{a) New River, — Appropriations amounting to $50,000 were made 
for the river in 1836, 1837, and 1838, after which no further appro- 
priations were made until 1882, when $5,000 was appropriated. 
Another appropriation of $5,000 was made in 1884, but since these 
amounts were considered too small to jiistifi^ undertaking the im> 
provement no work was done until 1886, wlien still anotlier appro- 
priation, of $10,000, wms made. 

When improvement began in 1886, the governing low-water depth 
was 4 feet for a distance of 23 miles to Jacksonville, and the channel 
included two circuitous parts around Wrights Island and Cedar Bush 
Marsh. 

The original project of 1886 was to dredge a cut 4 feet deep and 
100 feet wide through Wrights Island and a second cut 4 feet deep 
and 150 feet wide through Cedar Bush Marsh. Both were com- 
pleted, but the Cedar Busli Marsh cut deteriorated at the upper end 
and was abandoned, and the project of June 18, 1894, to obtain 4 feet 
depth around Cedar Bush Marsh by dredging and training wall, was 
adopted and successfully carried out. The additional work required 
is for maintenance. 

The act of March 3, 1905, authorized the balance from the project 
of 1894, to be expended in rebuilding the dike hitherto constructed. 


Amount expended since civil war on previous projects ^[^20, 442. 35 

Amount expended on present project of 1894 (as amended to date) 
up to June 30, 1907 : 

For i mpro veriient 9, 186. 39 

For maintenance (including rebuilding dike) 3,373.31 


Total 33, 002. 05 


The expenditure during the year was for surveying and collecting 
commercial statistics. 

It is proposed to apply the existing balance to maintenance. 

The project depth of 4 feet has twice been obtained and. twice lost 
through lack of maintenance. The project depth now exists. The 
tidal range at the inlet is about ^ feet and at the head of the marshes 
about 1 foot. The head of navigation for all practical piu^poses is 
Tar Landing, 3 miles above Jacksonville and 26 miles from the mouth 
of the river, to which a present depth of approximately 4 feet can be 
carried. It is reported that the depth on the bar at the mouth of 
the river is about 4 feet. 

The commerce for 1906 amounted to 13,660 tons, valued at approx- 
imately $500,504, a decrease of 2,138 tons since the previous year. It 
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consisted principally of timber, fish, cotton, cotton seed, and general 
merchandise. 

In its present condition this stream probably has very little effect 
on freight rates in general, but it affords transportation for products 
which would otherwise have no means of transportation except by 
wagon. If the bar and channel were sufficiently improved to justify 
a line of steam vessels between Wilmington and Jacksonville, freight 
could probably be carried to the latter point much more cheaph^ 
than at present. 

Eeferences : Annual Eeports, 1882, page 1117 ; 1886, page 992 ; 
1891, page 1380; 1899, page 1501, and Appendix M 19 of Eeport of 
Chief of Engineers for 1904 for report on preliminary examination. 

July 1, 1906, balance unexpended $133. 04 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 2, 000. 00 

2, 133. 04 

June 30, 1907, amount expended during fiscal year, for maintenance of • 

improvement 134. 99 

July 1, 1907, balance unexpended 1, 998. 05 

July 1, 1907, outstanding liabilities 2. 85 

July 1, 1907, balance available. 1,995.20 

(&) 'Waterway hetioeen Ne%o River and Swansboro^ N. G . — This 
waterway is a part of the waterway between Beaufort Harbor 
and New Eiver (see pp. 1124-1127, Annual Eeport of the Chief of 
Engineers for 1889), but in 1890 two separate appropriations were 
made — one for the ‘‘ Inland watertvay between Beaufort Harbor and 
New Eiver ” and the other for the “ Waterwa}?' between New Eiver 
and Swansboro,” and hence separate reports are made for the two 
improvements, although one embraces the other. 

This waterway is about 22 miles long and consists of tortuous tidal 
channels winding through the marine marsh, which extends from 
Swansboro to New Eiver, between the mainland on one side and the 
barrier beach or banks ” (which sejiarates it from the ocean) on the 
other. In the vicinity of the four inlets communicating with the 
ocean the width of the waterway is several hundred feet and its 
depth from 12 to 15 feet, while between them its width diminishes to 
about 12 feet in places and its depth to 6 inches at ordinary low water. 

The original and existing project, adopted in 1889, is to enlarge the 
waterway by dredging to a minimum width of 40 feet and minimum 
depth of 3 to 4 feet at mean high water, at an estimated total cost of 
$43,000. 

Until June 13, 1906, no work except a survey made in April and 
May, 1901, had ever been done on this waterway, for the reason that 
an act of the general assembly of North Carolina, ratified February 
13, 1889, had incorporated the Wrightsville and Onslow Navigation 
Company with the exclusive right to navigate said waterway, as set 
forth in House Executive Document No. 26, Fifty-second Congress, 
first session (p. 1147 of the Annual Eeport of the Chief of Engineers 
for 1892). 

On February 6, 1905, however, a paper was obtained from the two 
survivors of the four parties named in the charter of said Wrightsville 
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and Onslow Navigation Compaii}^, in which pa|)er it was declared 
that the privileges and franchises granted in said charter had never 
been exercised and that said privileges and franchises had “ to all 
intents and purposes been surrendered and abandoned/- 

All obstacles in the way of Government improvement having been 
thus removed, work was begun as soon as plant for the purpose could 
be sjoared from other more pressing work. 

The amount expended to June 30, 1907, on surveys and improve- 
ment is $5,000. 

The expenses of the 3^ear, which include the outstanding liabili- 
ties at the beginning of the imar, were $3,224.40, all for improve- 
ment, by dredging at Standback shoal and Sand shoal, resulting 
in obtaining a channel 25 feet wide of the project depth through 
Standback shoal and a channel of the same width and depth about 
halfwa}^ through Sand shoal. 

Owing to the small amount of funds available work is being 
directed toward getting a single narrow and shallow cut through as 
much of the length of the waterway as possible. To June 30, 1907, 
a depth of 3.5 feet at high ivater had been obtained from Swansboro 
to a point in the waterway about 15 miles west of Swansboro. 

It is proposed to expend the available balance in carrying the 
3.5-foot depth as far westward as practicable. 

Except for the work above described, the present conditions are 
similar to those existing prior to the formation of the project. 

The waterway is navigable at high tide for veiy small boats 
throughout its entire length, a distance of approximately 22 miles. 
At mean low water some of the shoals are bare. 

The rise and fall of the tide varies from 2.2 to 4 feet in the neigh- 
borhood of the inlets to about 1 foot at the points most distant from 
the inlets. 

The commerce of 1906 amounted to 6,686 tons, at an approximate 
value of $355,950, a gain of 5,303 tons over that of the previous year. 
It consisted principall}^ of cotton, fish, oysters, clams, and fertilizers. 
This can not be taken. as an indication of the amount of commerce 
that will utilize the wmterway after the proposed improvement is 
made, for the difficulty and delay incident to navigation ‘now are so 
great that commerce naturally seeks other routes. 

The improvement of this waterway will probably have no direct 
effect upon freight rates, but it will afford means of transportation 
for large quantities of timber, lumber, and iniscellaneous products 
that now have no outlet except by wagon or by the smallest draft 
boats. 

Eeferences: For description of this waterway see Annual Repoids 


for 1892, page 1146, and 1893, pages 1399 and 1400. 

• July 1, 1906, balance unexpended $3, 224.40 

Amount allotted from ai^propriation by river and harbor act approved 

March 2, 1907 12,000. 00 


June 30, 1907, amount expended during fiscal year, for works of im- 
provement 3^ 224. 40 

July 1, 1907, balance unexpended- 12, 000, 00 

Amount (estimated) required for completion of existing project 26,000.00 
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(c) IVatemoay between Beaufort Harbor and New River {L e,^ 
fortion between Beaufort and Sioansboro). — Distance from Beaufort 
to Swansboro, 30 miles, with access at Swansboro to the Atlantic 
Ocean through Bogue Inlet. 

When improvement began in 1886 the governing low-Avater depth 
Avas 18 inches to Swansboro. 

The original project is that of 1885, to provide a channel 100 feet 
wide and 3 feet deep at ordinary Ioav water between Beaufort Harbor 
and SAvansboro, estimated to cost $6,000. This estimate was 
increased in 1887 to $50,000 and again increased in 1892 to $71,040. 

ISTo project aa^is adopted originally for the part beyond SAvansboro, 
but in 1889 a separate project for a channel 40 feet wide by 3 or 4 
feet deep over this portion of the AvaterAvay was adopted, the esti- 
mated cost being $43,000. The act of 1890 made a separate appro- 
priation of $5,000 for this portion of the route, designating it as the 
‘‘ WaterAARiy between Ncav Elver and Swansboro.” (See pp. 1376- 
1378, Eeport of the Chief of Engineers for 1891.) 

The project is about 85 per cent completed. 

The amount expended on pi*esent project to June 30, 1907, for 
improvement, is $50,982.36. 

No .work was done during the fiscal year, the expenditures, amount- 
ing to $293.02, being for repairs to plant and collecting commercial 
statistics. 

At the close of the fiscal 3 ^ear the project depth of 3 feet prevailed 
throughout the entire length of 30 miles between Beaufort Harbor 
and SAvansboro, the dredged channel being 100 feet Avide (project 
Avidth) through one shoal 980 feet long, 60 feet Avide through six 
shoals aggregating 24,696 feet in length, and 40 feet wide through 
another shoal 874 feet long. 

It is reported that no shoaling of any consequence has taken place 
in the past year, and hence the above conditions may be taken as the 
conditions prevailing June 30, 1907. 

The tide at Beaufort Inlet at the eastern end of this waterway and 
at Bogue Inlet (the western end of the portion improved under 
appropriations for waterway betAveen Beaufort Harbor and New 
Eiver) has a range of about 3| feet. 

Sound the range is onl}?^ about 1 foot. 

The commerce during the calendar year 1906 amounted to 29,602 
tons, valued at $1,634,600, a loss as compared with 1905 of 946 tons. 
The commerce consisted chiefly of lumber, shingles, etc., fish, oysters, 
and clams, rosin and turpentine, miscellaneous farm products, fer- 
tilizers, and general merchandise. 

It is proposed to use the balance of funds remaining unexpended in 
maintenance and in increasing the width of the dredged cuts to the 
project Avidth of 100 feet. 

Eeferences: Annual Eeport, 1885, page 1133; 1891, page 1378; 
1892, page 1141; 1893, page 1397; 1894, page 1034; 1896, page 


Where the tides meet in Bogue 
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July 1 , 1906, balance unexpended ^ -$2, 310. 66 

Amount allotted from appropriation by river and harbor act 
approved March 2, 1907^.; 3, 000. 00 


5, 310. 66 

June 30, 1907, amount expended during fiscal year, for maintenance . 
of improvement 293. 02 


July 1, 1907, balance unexpended 5, 017. 64 


Amount (estimated) required for completion of existing project 16,040.00 

CONSOLIDATED. 


July 1, 1906, balance unexpended $5, 668. 10 

Amount appropriated by river and harbor act approved March 2, 

1907 17, 000. 00 


22, 668. 10 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $3, 224. 40 

For maintenance of improvement 428. 01 

3, 652. 41 


July 1, 1907, balance unexpended 19,015.69 

July 1, 1907, outstanding liabilities 2. 85 


July 1, 1907, balance available 19, 012. 84 


Amount (estimated) required for completion of existing project 42, 040. 00 

(See Appendix M 10.) 

11, Northeast and Blade rivers,, and Cape Feo/r River ahove TIyZ- 
mington, N, 0 . — {a) Northeast River, — Distance from moutli to 
Baniierman’s bridge, 48 miles; to Hallsville, 88 miles; to Kornegay’s 
bridge, the head of navigation, 103 miles. 

The original condition when improvement began was a channel 
badly obstructed by logs, snags, and overhanging trees. The river 
was navigable to Bannerman’s bridge, with governing low- water 
depth of 6 feet. 

The original project of 1889 is still in force and includes the clear- 
ing of the natural channel for small steamers to Hallsville and for 
pole boats to Kornegay’s bridge at an estimated cost of $30,000. 
Additional work proposed is for maintenance only. Work on the 
project is 60 per cent completed. 

Amount expended on present project up to June 30, 1907 : 


For improvement $10, 687. 96 

For maintenance 10, 031. 75 

Total 20, 719. 71 


The expenditures of the year were for maintenance in snagging 
between the thirty-seventh and the sixty-second mileposts. "^It is 
proposed to expend the available balance in maintenance. 

As the result of the expenditures to date the channel has been kept 
cleared, except when funds were too low and when it has been im- 
practicable on account of low water or for other causes for the plant 
to work. Six feet of water can be carried to Bannerman’s bridge and 
3 feet to Groom’s bridge during all stages of the water. 

From Groom’s bridge to Kornegay’s bridge, the head of navigation, 
the river is so shallow that navigation is practicable only when the 
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water is up. This is liable to occur at any time, but during the sum- 
mer low stages usually prevail. 

There is a tidal range of about 2 feet at the mouth of this stream, 
which decreases to nothing at or a short distance above Bannerman’s 
bridge. 

The channel is at present badly obstructed by snags, etc., above 
the sixty-eighth milepost and is partially obstructed below that 
point. 

The commerce for 1906 amounted to 106,151 tons, estimated at 
a|Dproximately $1,314,946; a decrease of 5,828 tons in amount and 
$22,582 in value since the previous year. It consisted principally of 
timber, naval stores, fertilizers, general merchandise, cotton, and mis- 
cellaneous farm products. 

The commerce is handled on a few boats that make some attempt 
at regular trips, and on a large number of rafts, flats, etc. Hence it 
is impossible to estimate the commerce with much accuracy. 

Eeferences: Annual Eeports, 1885, page 1123; 1890, page 1181; 
1895, page 1389, and 1896, page 1122; and House Document No. 
229, Fifty-ninth Congress, first "session. 

July 1, 1906, balance unexpended $1, 365. 55 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 2, 000. 00 

3, 365. 55 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 341. 93 


July 1, 1907, balance unexpended 3, 023. 62 

July 1, 1907, outstanding liabilities 1. 75 

July 1, 1907, balance available 3, 021. 87 

(5) Blach River . — The original condition when improvement began 
Avas a natural channel cleared fairly to Point Caswell and roughly to 
Lisbon, ivith governing low-water depths of 4 feet to Point Caswell, 
2.5 feet to Haivs Narrows, and 1.5 feet to Lisbon. 

The original project of 1885 included clearing the natural channel 
and banks to Lisbon and the cutting off of a few sharp points at 
bends. It Avas amended in May, 1893, by omitting that part of the 
riA^er above Clear Eun, and, as amended, Avas completed September 
20, 1895. _ 

The existing project of 1894 is to maintain the natural channel to 
Clear Eun, at an estimated cost of $2,000 per annum. 


Amount expended to June 30, 1907 : 

On previous project mentioned above $12, 358. 40 

On present project, for maintenance 9, 206. 17 


Total 21,564.57 


During the year ending June 30, 1907, the disbursements amounted 
to $721.39. Deducting $178.82 for liabilities outstanding at the begin- 
iiing of the year, the cost of the year’s Avork is found to be $542.57. 
This was all for maintenance and was spent in removing all the worst 
obstructions betAveen the forty-third and seventy-fifth mile boards. 
There are still a number of snags, however, which obstruct the channel 
at low stages. They are not in the way at high stages, and in fact are 
difficult to find when the water is high enough to carry the snag boat. 
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The result obtained hj the expenditures to date has been a cleared 
channel whenever funds were available, permitting navigation to 
Point Caswell, 24 miles above the mouth, at alj stages, and to Clear 
Eim, 66 miles above the mouth, at stages of 1.5 feet or Inglun* above 
low water, the governing low- water depths at present bcnng 5 feet to 
Point Caswell, 2.5 feet to Plaws Narrows, 82 miles above the mouth, 
and 1.5 feet to Clear Eun. There is no steamboat navigation above 
‘ Clear Eun. Lisbon, 74 miles from the mouth, is the Inaid of naviga- 
tion. The low-water stages prevail usualh^ from iMa}" to August, 
inclusive; during the rest of the year the stage is about 5 to 8 feet 
higher, but the periods of high and low water are by no meaiis the 
same every year. No further work, excepting maintenance, is now 
proposed. 

It is pro|)osed to expend the available balance for maintenance. 

The commerce during 1906 amounted to 57,058 tons, estimated 
value, $1,186,884, a decrease of 11,582 tons, and a decrease $218,056 
in value as compared with 1905. It consisted principally of timber, 
general merchandise, naval stores, fertilizers, cotton, and other farm 
products. The commerce is handled on a few boats, which make 
some attempt at regularity, and on a large number of rafts, flats, etc., 
whose trips are altogether irregular. Hence it is impossible to get the 
commercial statistics with even fair accuracy. 

Eeferences: For history, see Annual Eeport for 1896, page 1125. 
For report on examination, see Annual Eeports for 1884, page 1061, 
and 1885, page 1145. 


July 1 , 1906, balance unexpended $ 1 , 900. 16 

Amount allotted from appropriation by river and harbor act ai)i)roved 

March 2, 1907 2.000.00 


a, 900. 16 

June 30, 1907, amount expended during fiscal year, for inainteiiaiiee 
of improvement 721. 39 


July 1, 1907, balance unexpended 3, 178, 77 


(c) Oape Fear River abo ve Wilmington^ iV. G . — The original condi- 
tion when work began was a channel badly obstructed above Kellys 
Cove by logs, snags, etc., and with governing low-water depths’ of 4 
feet to Kellys Cove and 1 foot to Fayetteville. 

The original project of January 26, 1881, was to clear the river to 
Fayetteville and obtain a continuous channel by jetty ing and dredg- 
ing, estimated in July, 1898, to cost $275,000 for a' channel 4 feet deep 
to Elizabethtown, and 8 feet deep to Fayetteville. It is about 80 per 
cent completed. 

The existing project, adopted by act of June 18, 1902, is to obtain, 
by canalizing, a low -water depth of 8 feet to Fayetteville, at an esti- 
mated cost of $1,850,000. 

In consequence of this new project the former project has been 
abandoned, excepting for the maintenance of the natural channel, 
pending the construction of locks and dams. 

Amount expended on above project to June 30, 1907 : 

For improvement | 134 , 430 , 90 

For maintenance 10 , 706. 48 


Total 


151, 143. 44 
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Tlie expenditures for the year were for maintenance, ils there 
were outstanding liabilities amounting to $214.01 at the beginning of 
the year (none at the end), the total cost of the year’s maintenance 
work was $1,702.35. This was all for vSnagging. Snagging opera- 
tions were conducted during July, October, November, and December, 
1906, all the worst snags between Fayetteville and the mouth of Black 
River being removed. 

At present the low-water depths are 8 feet to Kings Bluff, 38 miles ' 
above Wilmington ; 24 feet to Elizabethtown, 73 miles above Wil- 
mington, and 2 feet to Fayetteville, 115 miles above Wilmington. 
Fayetteville is the head of navigation. Low-Avater stages prevail 
from two to four months during each summer, and freshets, which 
raise the Avater leA^el from 15 to 50 feet at Fayetteville (the effects 
lower down being less marked), usually occur as often as once a 
month during the rest of the year. They do not occur Avith any regu- 
larity, hoAveA^er. 

The commerce for 1906 was estimated at 135,991 tons, estimated to 
be Avorth $3,630,075. This indicates a decrease of 3,800 tons and of 
$907,537 in value as compared Avith 1905. The principal decrease was 
in timber. The decrease in timber was probably due to the decreas- 
ing abundance of timber. As in the case of the Northeast and Black 
rivers, hoAvever, it is impossible to get the commerce Avith much accu- 
racy, and it is possible that there was no real decrease. 

Lochs and dams , — The act of June 13, 1902, appropriated $50,000 
for the purchase of sites for locks and dams. A careful suiw^ey, con- 
suming more than eleA^en months’ time, Avas made for the purpose of 
locating the sites. This suiwey has been completed, the sites ten- 
tatively located, a number of borings made at each site, the locations 
approved, and prices obtained on all the lands necessary. 

Abstracts of the titles have been made and turned oA^er to the United 
States district attorney for examination. The titles to the land 
needed -at loAver site liaA^e been approAnd, and the land purchased. 
OAving probably to defective records, the purchase of the other land 
has been delayed, and in some cases it may be necessary to resort to 
condemnation proceedings. 

The expenditures to June 30, 1907, on said project for surveys, 
other preliminaries, and loiirchasing land at loAver site, amounted to 
$14,100.83. 

The exjDenditures for the year Avere for the purchase of land for 
the loAver dam site, purchasing stone markers for the land and stones 
for bench marks; keeping water-gauge i*ecords, negotiating for the 
purchase of land, and in inspecting river and proposed sites" 

References: Annual Reports for 1872, j)age 742; 1881, page 1018; 
1901, page 1559, and 1904, page 1493. 

CAPE FEAR RIAER ABOVE WILMINGTON, N. C., OPEN-CHANNEL WORK, 


July 1, 1906, balance unexpended $4, 437. 2.5 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 5, 000. 00 


9, 437. 25 

June 30, 1907, amount expended during fiscal year, for maintenance 
of impiwement 1, 916. 36 


July 1, 1907, balance unexpended 7, 520. 89 
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CONSOLIDATED. 


July 1, 1906, balance unexpended $7,702.96 

Amount appropriated by river and barbor act approved March 2, 

1907 - 9, 000. 00 


16, 702. 96 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 2, 979. 38 

July 1, 1907, balance unexpended 13, 723. 58 

July 1, 1907, outstanding liabilities 1. 75 

July 1, 1907, balance available 13, 721. 83 

CAPE FEAR RIVER ABOVE WILMINGTON, N. C., LOCKS AND DAMS. 

July 1, 1906, balance unexpended__^ $37, 569. 99 

June 30, 1907, amount expended during fiscal j'ear, for works of im- 
provement 1, 670. 82 

July 1, 1907, balance unexpended 35, 899. 17 

July 1, 1907, outstanding liabilities 32.85 

July 1, 1907, balance available 35, 866. 32 


Amount (estimated) required for completion of existing project-.. 1,300,000.00 

(See Appendix M 11.) 

12, Cape Fear River^ North Carolina,^ at ami l>elow WUm/mgton -, — 
The condition of the river prior to the opening of New Inlet (which 
seems to have occurred during an equinoctial storm in 1761) is rather 
uncertain, but old maps indicate that there was a low-water depth 
of 14 feet across the bar at the mouth, the least depth between Wil- 
mington and the mouth being 7.5 feet. There is also some uncertainty 
as to the conditions in 1829, when the improvement was first under- 
taken by the United States, but the most reliable information is that 
there was then about 7 to 7.5 feet at loiv water in the river, about 9 
feet in Baldhead channel, 9 feet in the Eip channel, and 10 feet at 
New Inlet. Work on the bar was first begun in 1853, at which time 
the bar depths at low water were 7.5 feet in Baldhead channel, 7 
feet in Eip channel, and 8 feet at New^ Inlet, the governing low-water 
depths in the river having been increased to 9 feet. 

The original project of 1827 was to deepen by jetties the channel 
through the shoals in the 8 miles next below Wilmington. This 
project resulted in a gain of 2 feet available depth. The project of 
1853 was to straighten and deepen the bar channel by dredging, jet- 
tying, diverting flow from the New Inlet, and closing breaches in 
Zekes Island. This project was incomplete when the civil war began. 

After the civil war the first project was that of 1870, to deepen the 
bar channel by closing breaches between Smiths and Zekes islands, 
with the ultimate closure of New Inlet in view. The project of 1873 
included that of 1870, and in addition the dredging of the bar chan- 
nel and closing of New Inlet. ^ The project of 1874 was to obtain by 
dredging a channel 100 feet wide and 12 feet deep at low water up to 
Wilmington. The project of 1881 was to obtain by dredging a chan- 
nel 270 feet wide and 16 feet deep at low water up to Wilmington. 
These projects had been practically completed in 1889. 
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The existing project, dated February 28, 1889 (see Annual Eeport 
of Chief of Engineers for 1889, p. 1132), is to obtain a mean low- 
water depth of 20 feet and a width of 270 feet from Wilmington to 
the ocean, at an estimated cost of $1,800,000. This project was 
modified by act of June 13, 1902, to authorize the construction of 
mooring dolphins at Wilmington at a cost of $30,000, and to provide 
for the removal of obstructions at mouth of Brunswick River, at an 
estimated cost of $1,000. The |)roject was modified by the river and 
harbor act of March 2, 1907, which provides for continuing improve- 
ment in accordance with report submitted in House Document No. 
545, Fifty-ninth Congress, first session, for completion of the 20-foot 
project to the projected width, by dredging and the excavation of a 
mooring basin in lieu of constructing mooring dolphins at Wilming- 
ton, involving a reduction of the estimate of cost to $1,392,750, in- 
cluding removal of obstructions at mouth of Brunswick River. Work 
on this project is about 80 per cent completed. The act also authorizes 
improvement to such depth in excess of 20 feet as appro|)riations for 
the work may permit, due regard being given to the difference in 
tidal oscillation at the upper and lower portions of the improvement, 
and authorizes so much as may be necessary of the funds available 
to be applied to repairing the New Inlet and Swash Defense dams. 
The cost of these repairs is estimated at $165,000. Annual main- 
tenance is estimated to cost $65,000. 

The river and harbor act of March 3, 1905, appropriated $150,000 
for continuing the improvement, and authorized an additional ex- 
penditure of $300,000 under continuing contract, all of which has now 
been appropriated. 

The river and harbor act of March 2, 1907, appropriated the sum of 
$165,000 for improvement, and authorized an additional expenditure 
of $250,000, yet to be appropriated. 

No contracts for improvement have yet been made. 

EXPENDITUKES. 

Prior to civil war (including balance transferred) $363, 228. 92 

Since civil war on prior projects 2, 102, 271. 93 

On existing project to June 30, 1907 : 

For improvement $1, 032, 425. 48 

For maintenance 337, 729. 45 

1, 370, 154. 93 

Total 3,835,655.78 

The work of improvement consisted of the following : 

(a) Widening the dredged cuts in the river, as follows: 

5,700 linear feet, width increased from 259 to 270 feet. 

7.000 linear feet, width increased from 148 to 270 feet 

1,500 linear feet, width increased from 148 to 240 feet 

4.000 linear feet, width increased from 185 to 270 feet. 

(5) The repairs to New Inlet and Swash Defense dams, which were 
in progress at the close of the fiscal year 1906, were continued until 
September 17, 1906, when a storm of extreme violence very mate- 
rially injured both dams throughout their entire length, and wholly 
destroyed Swash Defense dam in several places, destroying work 
previously done to a very great degree. 
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Prior to the storm 800 feet of the New Inlet and 3,351 feet of the 
Swash Defense dams had been repaired and capped with concrete 
above about half tide, and the extension across Zehes Island repaired. 

From the effects of the storm of September 17, 1906, which were 
closely observed, it was evident that the floAV of water over the dam 
from the sea side dislodged the stones at the toe of the concrete 
slope on the river side, carried them to a position of equilibrium and 
piled them up by the weir action, which at the same time scooped 
out the mud and sand, leaving a trough between the dam and ridge 
of dislodged stone. This dislodged stone was replaccYl and the 
dredge J^ax has since the storm filled in 8,600 feet of the trough 
which was washed between the toe of the wall and the ridge of dis- 
lodged stone. 

The conditions on the shoals and bar at mean low water at the end 
of the fiscal year are shown by the following table : 


Name of shoal. 

Distance 

below 

Wilming- 

ton. 

Length. 

1 

i 

Depth. 

’ Width. 

Wilmington shoal 

Miles. 

Feet. 
3,200 
9, SOO 

Fed. 

20 

20 

Feet. 

270 

Alligator Creek shoal 

i. 5 

1 269 

Brunswick River shoal 

3.0 

S, t)00 

20 

259 

TjOgs and Big Tsland whoal 

7.0 

16,700 

20 

270 

Keg Island shoal 

9. 5 

4, 000 
17,200 

20 

270 

Lilliput shoal 

11.0 

20 

259 

Old Brunswick Cove shoal 

13. 5 

6,000 ! 
14,500 1 
2,000 i 

20 

20 

259 

Midnight shoal 

16.0 

148 

Reaves Point shoal 

19. 0 

n 20 

240-270 

Snows Marsh shoal 

20. 0 
30.0 

9, 600 
6, 000 

18-20 

^»150 

Ocean Bar shoal 

r 20 

300 





" 20 feet deep and 270 feet wide for 500 feet of its lenj?tli and 20 feet dotip and 240 
feet wide for the remaining 1,500 feet of its length. 

^ 18 to 20 feet deep. The 18-foot channel is about 150 feet wide at the narrowest place, 
which is near the lower end. 

<^20 feet deep (project depth) and 300 feet wide at the narrowest place. This channel 
is not straight. There is a narrow channel through the center of 22 feet. 


The total results obtained on the project up to the end of the fiscal 
year may be summarized as follows : 

At the ocean bar a 20-foot mean low-water channel exists from 
deep water inside to deej) water outside, the width being 300 feet. 
There is a narrower channel through the center 22 feet in depth, and 
with the exception of a very short distance on the outer crest of the 
bar a depth of 24 feet can be carried across the bar at low tide. 

From the ocean bar to Wilmington there is a 20-foot mean low- 
water channel, with a least width of 148 feet, except through Snows 
Marsh channel, where the depth is 18 to 20 feet, with a narrow cen- 
tral depth of 20 feet through most of its length. About one-half of 
the total length of the dredged channel has a minimum width of 
259 feet. 

The distance from the ocean bar to Wilmington is 30 miles, and 
the river is navigable 115 miles farther up to Fa^T-etteville, the head 
of navigation. 

^ The additional work proposed with funds on hand and the addi- 
tional sum requested is toward the completion of the existing project 
and maintenance both during the progress of the improvement and 
after its completion. 
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The commerce of the year 1906 amounted to 814,291 tons, valued at 
$42,684,315.75, which shows a loss in volume, as compared with 1905, 
of 56,815 tons, of the value of $6,538,991.25. This decrease is due 
principally to the falling off in the exporting of cotton and lumber, 
and in the receipts of coal. 

The commerce consisted principally of cotton, cotton-seed meal, 
naval stores, manufactured lumber, shingles, fertilizers, fertilizer 
material, coal, gum logs, cross ties, and general merchandise. 

The increase from 220,000 tons in 1869 is due to the improvement 
of the river. 

As a result of the improvement, vessels coming to Wilmington are 
much larger than formerly, the average tonnage in 1886 being 421, 
while in 1905 the average Avas 1,103. This increase in tonnage has 
caused a corresponding decrease in freight rates on shipments by 
water. 

Eefereiices: For special descriptions, see Annual Eeports of the 
Chief of Engineers for 1873, page 44; 1887, page 1047; 1895, page 
1335; 1896, page 1131, and 1901, page 1552. For reference to report 
on examination Avith a vieAV to determining whether any modifica- 
tions in the improvement are desirable, see House Document 545, 
Fiftj^-ninth Congress, first session. 

July 1, 1906, balance unexpended $239, 779. 39 

Amount appropriated by riA’er and harbor act approA^ed March 2, 

1907 165,000.00 

Amount appropriated by sundry civil act approved March 4, 1907 100, 000. 00 

Amount received from sales, rents, and refundments 6, 401. 76 

511, 181. 15 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $94, 633. 43 

For maintenance of improA’cment 41, 651. 00 

136, 284. 43 


July 1, 1907, balance unexpended 374, 896. 72 

July 1, 1907, outstanding liabilities 29, 115. 38 


July 1, 1907, balance ax^ailable 345, 781. 34 


July 1, 1907, amount coA^ered by uncompleted contracts 53, 137. 50 

Amount (estimated) required for completion of existing project 350,000.00 


' Amount that can be profitably expended in fiscal year ending June 
30, 1909, for Avorks of improvement, in addition to the balance 
unexpended July 1, 1907 250,000.00 


Submitted in compliance Avith requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix M 12.) 

IS. Shallotte River ^ North Carolina . — At present the channel depth 
on the ocean bar is about 3 feet at Ioav water and 7-| feet at high 
water. From the bar to a point 2|- miles above there is a 5-foot low- 
water channel ; the next If miles is badly obstructed by mud fiats and 
ojT'ster rocks, OA^er AAdiich there is about 1 foot depth at Ioav water. 
From this point to the toAvn of Shallotte, 8 miles farther up, the river 
is narrow and crooked and the low-water depth varies from 2 to 12 
feet. 

Act of Congress approved March 2, 1907, appropriated $3,000 to 
be expended on this river. This appropriation not being based on 
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any previous project, the project submitted to and approved by the 
Chief of Engineers for the expenditure of the funds available becomes 
the project. 

The present project is to dredge a channel 35 feet wide and 4 feet 
deep at low water,, following the best water along the western shore, 
between a point 2|- miles above the inlet and a point 4 miles above the 
inlet. 

Active work of improvement has not yet been begun. 

Amount expended on existing project to June 30, 1907 : I'cr iinprovement- $1:9. 20 

The expenditures during the year were for making an examination 
to collect data upon which to base a project for the expenditure of the 
available funds. 

The river is tidal, there being a rise and fall of tide of approxi- 
mately 3 feet at the town of Shallotte, which is the head of schooner 
navigation. 

It is proposed to expend the funds available, as outlined in the 
present project. 

The commerce is small, probably amounting to 10,0()(} tons, valued 
at approximately $75,000. It was" found impracticable in the limited 
time between the date of the appropriation and the end of the fiscal 
year to obtain reliable commercial statistics. The captains of the 
craft plying this river are usually part owners of the boats, and it is 
difficult to obtain data, owing to the fact that records of the business 
done is kept by memoranda. 

The effect of the proposed improvement on freight rjites is not 
known. 

Reference is made to the Annual Report of the Chief of Engineers 
for 1890, page 1184, and to House Document No. 14(), Fifty-ninth 
Congress, first session, for reports of examinations and siunuws of the 
locality. 

Amouut api^ropriated by river and barbor act approved Marcli2, 1907_ $3. 000. oo 
June 30, 1907, amount expended during fiscal year, for works of im- 


provement 49.20 

July 1, 1907, balance unexpended 2,950.80 

(See Appendix M 13.) 


H. Removing sunken vessels or craft obstructing or endangering 
navigation , — An allotment was made from this appropriation' April 
15, 1907, for removing the wreck of the schooner R. D, Bateman from 
Smith Creek near Oriental, N. C. 

This wreck was removed and reported on under date of June 28, 
1907, at a cost of $116.24. 

EXAMINATION AND SURVEY MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

Reports dated November 21, 1905, and December 4, 1906, on pre- 
liminary examination and survey required by the river and harbor 
act approved March 3, 1905, of Pamlico and Tar rivers, with a view 
to obtaining a depth of 10 feet below Washington, and 4 feet above 
as far as Greenville, with suitable widths, were submitted by the 
district officer and were reviewed by the Board of Engineers for 
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Rivers and Harbors, pursuant to law. They were transmitted to 
Congress and printed in House Document No. 342, Fifty-ninth Con- 
gress, second session. A plan for improvement at an estimated cost 
of $3,800, and $1,000 annually for maintenance, is submitted. 

IMPROVEMENT OF WAOCAMAW RIVER, NORTH CAROLINA AND SOUTH 

CAROLINA, AND OF CERTAIN RIVERS AND HARBORS IN SOUTH 

CAROLINA. 

This district was in the charge of Capt. G. P. Howell, Corps of 
Engineers. Division engineer, Lieut. Col. Dan C. Kingman, Corps 
of Engineers. 

1. Waccamaw River^ North Carolina and South Carolina^ and 
Little Pedee River ^ South Carolina. — {a) 'Waccamaw River. — In 1880 
this stream was navigable for 12- foot-draft boats at all stages of water 
from Georgetown, 23 miles, to Bull Creek, and at high water 4 miles 
farther, to Bucks lower mills; thence for 7-foot-draft boats, at high 
water, 22 miles farther, to Conway; thence it possessed an obstructed 
channel for 3-foot-draft boats, at ordinary winter water, 68 miles, to 
Reeves Ferry; thence an obstructed channel, with 3 feet at high 
water, for 30 miles, to Lake Waccamaw. 

The project of improvement, adopted in 1880, provides for a chan- 
nel 12 feet deep at all stages of water, with 80 feet bottom width from 
the mouth of the river to Conway, thence a cleared channel to Lake 
Waccamaw. 

The original estimated cost was $29,370, which was revised in 1885 
and increased in the Annual Report of that year to the present figure, 
$138,400. In the Annual Report of the Chief of Engineers for 1886, 
page 170, maintenance is estimated at $4,000 per year after comple- 
tion of improvement. 

The total expenditure to June 30, 1907, was $128,267.78. The river 
had been cleared of snags to a distance of 128 miles above the mouth, 
and this portion of the river had been frequently resnagged as appro- 
priations permitted, 46,201 snags, etc., having been removed since 
June 30, 1884. Some work had been done toward increasing the 
original depth on eight shoals below Conway. As nearly as could be 
determined from the records, about $75,977.81 had been expended in 
originally snagging the lower 128 miles of the river and in construct- 
ing pile and plank dikes at eight shoals, and $35,435.11 in main- 
tenance. The expenditure for maintenance during the year was for 
resnagging the upper portion of the river. There were removed from 
the banks 892 trees and 102 cords of brush; from the channel, 374 
logs, 34 stumps, and 660 snags. 

Dredging was begun in 1903, to obtain a 6-foot channel below 
Conway and to straighten the river by cutting through the worst 
bends. The number of cubic yards thus removed is 94,703. 

The approved project is about 81 per cent completed. 

The available depths reported as now existing do not differ greatly 
from the original depths. At mean low water about 12 feet can be 
carried to Bucksville, 34 miles above the mouth; 6 feet to Conway, 
50 miles ; about 2 feet to Wortham’s bridge, 97 miles. At high water 
large side-wheelers can go to Red Bluff, 74 miles, and small boats to 
Reeves Ferry, 117 miles. The usual variation in water level is about 
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7.5 feet at Conway, 50 miles above the mouth, and about 12 feet at 
Star Bluff, 84 miles above the mouth. 

The tidal influence at low water extends 97 miles above the mouth. 

Commercial statistics. 


Year. 

Total 

tons. 

Value. 

Year. 

Total 

tons. 

Value. 

1887..... . . 


S2, 129,231.75 

2.308.915.00 
2,317,368.50 

2.231.112.00 

2. 178.369.00 

2.095.548.00 

2. 120.864.00 

2.063.697.00 
i 2,314,175.00 

1 2,406,390.00 

189S 

258,191 
376,822 
467,^87 
302, 655 
141, 686 
143, 813 
190,435 
207, 630 
244, 920 

$2,666,280.00 

3. 135. 214. 00 

3.481.072.00 

3. 835. 700.00 

1.844.019.00 
! 1,884,700.00 

2.119.040.00 

2.665.917.00 
j 3,720,000.00 

1889. 


1899 

1890. ... .. 

67, 195 
76,245 
83, 103 
70, 976 
99, 298 
128,466 
203,388 
241, 300 

1900 

1891 

1901 

1892 

1902 

1898 - 

1903 

1894... .. : . . . 

1904 

1895, 

1905 

1896 

1906 

1897 



Prior to the year 1902 the commerce on the Great Pedee River has 
been included, as it is carried over the lower 22 miles of the Wacca- 
maw River to get to Georgetown. 

The vessels engaged in traffic on this river are steamers and tug- 
boats of from 10 to 550 tons, seagoing schooners of from 300 to 500 
tons, pole boats, rafts, etc. The additional work proposed is neces- 
sary to make the improvement available. 

1^0 new line of transportation was established during the year. 

For references to examinations and surveys see page 246, Annual 
Report of the Chief of Engineers, 1904. 

It has been found impossible to obtain information concerning the 
effect of the improvement on freight rates. 


July 1, 1906, balance unexpended .$5,938.23 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 18, 000. 00 


23, 938. 23 

$7, 206. 17 
1, 299. 84 

8, 506. 01 


July 1, 1907, balance unexpended 15, 432. 22 

July 1, 1907, outstanding liabilities 1, 863. 69 

July 1, 1907, balance available 13, 568. 53 

Amount (estimated) required for completion of existing project 28,800.00 

(&) Little Pedee River , — The river in its original condition was 
much obstructed by snags and overhanging trees and by 10 bridges 
without draws. In places it was divided into several branches, in 
none of which was there a good channel. 

Under the plan of improvement adopted in 1888 it is proposed to 
snag the river and close unnecessary branches, providing for steam- 
boat navigation up to the mouth of Lumber River, 65 miles, and for 
pole-boat navigation 48 miles farther, to Little Rock, at an estimated 
cost of $50,000. 

The total expenditures to June 30, 1907, were $25,053.01. The 
river had been well snagged up to the mouth of Lumber River and 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 
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roughly cleared for pole-boat navigation to Little Eock. No work 
had been done toward increasing the original depths. As nearly as 
could be determined from the records, about $19,549.99 had been 
expended in originally snagging the river, and about $5,503.02 in 
maintenance. 

All the expenditures during the fiscal year were for maintenance. 
From the channel 1,180 obstructions and from the banks 241 trees 
and 57 cords of brush were removed. Aggregate amount of obstruc- 
tions removed since beginning of the improvement in 1888 is 31,718. 

About 50 per cent of the approved project has been accomplished 
up to June 30, 1907. The available depths now existing do not prob- 
ably differ greatly from the original depths. No permanent im- 
provement can be effected toward increasing the maximum draft 
over the shoals without considerable dredging, which was not pro- 
vided for in the original project. The usual variation in water level 
at Gilchrist bridge, about 65.5 miles above the mouth, is about 9.5 feet. 

Commercial statistics. 


Year. 

Total 

tons. 

Value. 

Year. 

Total 

tons. 

Value. 

1891 

4,614 
7,115 
6, 153 
8,375 
12,438 
17,050 
13,162 
11,900 

852, 760 
92,964 
101,536 
114, 600 
117, 470 
198,500 
100,400 
105,750 

1899 

16,685 
23, '80 
51,430 
57, 050 
77,750 
83 100 
87, 985 
18,880 

h“ 

$144, 787 

173.500 

399. 000 

416. 000 

560. 500 

645.000 
663, 650 

389.500 

1892 

1900 

1893 

1901 

1894 

1902 

1895 

1903 

1896 

1904 

1897 

1905 

1898 

1906 




Vessels ply on the river as far as Gallivant’s bridge, 47 miles above 
its mouth; the river is probably navigable at its mean low-water 
stage for boats with 3-foot draft as far as Gallivant’s bridge. No 
new line of transportation was established during the year. 

The balance on hand will be spent in maintaining the channel. 

For outline map of river see page 1214, Annual Report of the Chief 
of Engineers for 1890. For preliminary examination and survey see 
page 1111, Annual Report of the Chief of Engineers for 1887. 

It has been found impossible to obtain information as to the effect 
of the improvement on freight rates. 


July 1, 1906, balance unexpended $.313. 52 

Amount allotted from appropriation by river and barbor act approved 

March 2, 1907 2,000.00 


2, 313. 52 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 666. 53 


July 1, 1907, balance unexpended — 1,646. 99 


Amount (estimated) required for completion of existing project 30,450.00 
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CONSOLIDATED. 


July 1, 1906, balance unexpended *$6, 251. 75 

Amount appropriated by river and harbor act approved March 2, 1907_ 20, 000. 00 


26, 251. 75 

June 30, 1907, amount expended during fiscal year : 

For works of improvement *$7, 206. 17 

For maintenance of improvement 1,966.37 

9, 172. 54 


July 1, 1907, balance unexpended 17» 079. 21 

July 1, 1907, outstanding liabilities 1, 863. 69 

July 1, 1907, balance available 15, 215. 52 

Amount (estimated) required for completion of existing project 59,250.00 

(See Appendix N 1.) 


Lynch River and Olarh Creek^ South Carolina . — Lynch River 
is a tributary of the Great Pedee River, into which it flows a few 
miles above Smiths Mills at a point about 65 miles above the mouth 
of the Great Pedee River. Shortly above this point a branch of 
Lynch River, known as Clark Creek, leaves it, and, flowing about 
7 miles, empties into the Great Pedee River about 10| miles below the 
mouth of Lynch River. The mouth of Lynch River was com- 
pletely filled with drift coming in from the Great Pedee River, thus 
forcing all traffic to come down Clark Creek. Its upper end was 
also choked by this drift. 

The project of improvement adopted in 1888 provided for roughly 
clearing a channel in Clark Creek, to afford an outlet for Lynch 
River. The estimated cost was $7,500. The money was appro- 
priated from 1888 to 1892, inclusive, and was expended in roughly 
clearing a channel 40 feet wide and 3 feet deep. As no further 
appropriations were made, the channel filled up and no permanent 
improvement was effected. 

The river and harbor act of March 2, 1907, appropriated $2,000 
for improving Lynch River and Clark Creek by the removal of 
logs and snags. The adopted project provides for removing obstruc- 
tions, as far as the funds will permit, to permit the passage of rafts 
through the lower end of Clark Creek through a small connecting 
stream between Clark Creek and Lynch River, known as Lawrence 
Cut, and through Lynch River. The expenditures during the year 
were $144.58, and were for the purpose of preparing plant to work on 
the stream. 

Commercial statistics : 1906, outward freights : Logs, 3,552 tons, 
valued at $13,000. 

There is no other commerce on this stream. 

There is no navigation save by rafts. 

For map of Clark Creek, see page 1204, Annual Report of the 
Chief of Engineers, 1890. For reports of examinations of Lynch 
River, see Annual Reports of the Chief of Engineers for 1881, page 
1038 ; 1893, page 1532, and 1900, page 1877. 
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Amount. appropriated by river and harbor act approved March 2, 1907_ $2,000. 00 
June 30, 1907, amount expended during fiscal year, for works of 
improvement 144.58 


July 1, 1907, balance unexpended__ 

July 1, 1907, outstanding liabilities 

July 1, 1907, balance available 1, 576. 92 

(See Appendix N 2.) 

3, Great Pedee Piver^ South Carolina , — The river in its original 
condition was dangerously obstructed by logs everywhere. Boats 
drawing 9 feet of water were able to reach Smiths Mills, 52 miles above 
the mouth. Those drawing 3-| feet could get 54 miles farther up at 
low water to Little Bluff, or at high water to Cheraw, 167 miles from 
the mouth. 

The project of improvement adopted in 1880 provides for a thor- 
oughly cleared 9-foot navigation to Smiths Mills and a 3-|-foot navi- 
gation to Cheraw at all stages of water. 

The original project contained no estimate of cost. From 1880 to 
1886, inclusive, $47,000 was appropriated. In the Annual Report of 
the Chief of Engineers for 1886, page 170, it was estimated that 
$70,000 in addition to this $47,000 would complete the improvement, 
and that $5,000 a year would be required for maintenance. 

A project for the improvement of the upper river (the 64 miles 
between Cheraw and the bridge of the Wilmington, Columbia and 
Augusta Railroad) was adopted in 1902. (See Annual Report of the 
Chief of Engineers for 1901, p. 1607.) This project provides for 
obtaining, by snagging and dredging, a cleared channel, with a least 
depth of 3^ feet at mean low water, at a cost of $118,300; and the 
work was placed in the continuing-contract class. A total of $107,000 
has been appropriated; $11,300 remains to be appropriated. 

The total expenditures to June 30, 1907, were $183,512.19. Of this 
amount the sum of 28 cents was received on account of refundment of 
overpayment. The river had been well cleared of snags from the 
mouth to the Wilmington, Columbia and Augusta Railroad bridge, 
103 miles, and less thoroughly snagged between the bridge and 
Cheraw, 40,918 snags, etc., having been removed since June 30, 1884. 

As nearly as could be determined by the records, about $78,919.13 
had been expended in originally clearing the river of snags and 
in preliminary examination and survey made in 1900, and about 
$42,073.20 in maintenance. The expenditures for maintenance during 
the year were for office expenses. 

About 40 per cent of the approved project for the upper river has 
been completed up to June 30, 1907. The contemplated depth (3^ 
feet) has been attained at five of the shoals at the upper end of the 
stretch. 

At mean low water 8 feet can be carried to Smiths Mills, 52 miles 
above the mouth; about 3 feet to the Wilmington, Columbia and 
Augusta Railroad bridge, 103 miles above, and about 2 feet to 
Cheraw, the head of navigation, 167 miles above. 

The usual variation in water level is 16.4 feet at Smiths Mills and 
34,2 feet at Cheraw. 


1, 855. 42 
278. 50 
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Commercial statistics. 


Year. 

Total 

tons. 

Value. 

Year. 

Total 

tons. 

Value. 

IRQ! 

62,344 
92,471 
94,661 
91,025 
106, 115 
229,964 
114,177 
75,280 

SI, 367, 330 
1,401,038 
1,166,874 
1,169,070 
893, 430 
1,325,250 
1,167, 914 
1,228,885 

1899 

134, 072 
154, 727 
188,912 
152,008 
153,014 
162,566 
148,869 
175, 250 

SI, 692, 709 
2, 645, 560 
2,811,080 
1,328,970 
1,338,759 
1,507,181 
1,618,551 
1,751,475 

1KQ9! 

1900 

IRQR 

3901 

1R91 

1902 

1R95 

1903 

IRQfi 

1904 

1M7 

1905 

18Q8 

1906 




The vessels engaged in traffic on this river are steamers of 400 tons 
and less, seagoing schooners, pole boats, rafts, etc. No new line of 
transportation has been established during the year, but as a result 
of the dredging operations now in progress a new company has been 
organized to put on a line of steamers between Georgetown and 
Cheraw. 

For references to examinations and surveys, see page 249, Annual 
Eeport of the Chief of Engineers for 1904. 

It has been found impossible to obtain information as to the effect 
of the improvement on freight rates. 


July 1, 1906, balance unexpended $39, 998. 19 

Amount appropriated by river and harbor act approved March 2, 1907- 20, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907 30, 000. 00 

Received account refund of overpayment 1 . 28 


89, 998. 47 

June SO, 1907, amount expended during fiscal year : 

For works of improvement $19, 195. 78 

For maintenance of improvement 314. 60 

19, 510. 38 


July 1, 1907, balance unexpended 70, 488. 09 

July 1, 1907, outstanding liabilities 2, 334. 45 


July 1, 1907, balance available 68, 153. 64 


Amount (estimated) required for completion of existing project 11,300.00 

(See Appendix N 3.) 

4 . Winyah Bay., South Carolina . — This large bay is connected with 
the ocean by a passage between the shores of North and South islands 
2-| miles long, 1 mile wide at the bay, three- fourths mile wide at the 
gorge, and miles wide at the ocean, or southeasterly end of North 
Island. Through the passage, which trends north-northwest and 
south-southeast, there was a bold channel 36 feet deep at the bay, re- 
taining a depth of not less than 20 feet until about 3,000 feet southerly 
from the end of North Island and of not less than 15 feet to a point 
about 1 mile south of the island, where the channel divided into two. 
One of these two channels, known as Main channel, continued 3J 
miles farther, through extensive shoals, to the 18-foot contour in the 
ocean. This channel was south-southeast and in alignment with the 
main channel through the straits. The otl^er, known as Bottle chan- 
nel, after flowing about 2,500 feet southeasterly, 1,500 feet easterly, 
and about 3,000 feet northeasterly, reached the 18-foot contour in the 
ocean at a distance of about 14 miles in a direction from the point of 
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separation from the main ship channel almost at right angles with 
the direction of that channel and of the channel through the passage. 
At mean low water the depth on the crest of the bar was variable in 
both channels and about 7 to 9 feet in Main channel and 6 to 8 feet in 
Bottle channel. The mean range of tide is feet. 

The present project, adopted in 1889, provides for the construction 
of two jetties, springing, respectively, from North and South islands 
and. converging toward the bar, the jetties to consist of mattress foun- 
dation and a superstructure of large riprap stone raised to a height 
of 6 feet above mean low water, the south jetty to extend due east 
across the bar and the north jetty to converge toward it, so as to pro- 
duce the necessary contraction on the bar. The depth to be secured 
is 15 feet at mean low water. The river and harbor act of June 3, 
1896, authorized the completion of the work under continuing-con- 
tract system, at a cost not exceeding $1,996,260, in addition to the 
$20,000 appropriated by the act. The entire amount has been appro- 
priated by sundry civil acts since that date. The project was ex- 
tended by the river and harbor act approved June 13, 1902, to permit 
dredging at the shoal places in Winyah Bay, between the entrance 
and the city of Georgetown, S. C., over which the least channel depths 
might at any time be less than at the entrance to the bay, provided 
that the expenses of this dredging, added to that of improving the 
entrance to the bay, should not exceed the total amount authorized 
under the continuing-contract system. 

The total expenditures to June 30, 1907, were $2,371,902.98, of 
which $428,750 was appropriated prior to June 3, 1896. Of this 
amount $6,247.74 was derived from miscellaneous sources, such as 
rent of dredge, auction sales, etc. For maintenance $40,132.99 has 
been spent. The jetty work, which since June 3, 1896, had been under 
a continuing contract, had been completed. The north jetty extends 
a distance of 11,139 feet from the shore end, with crest from 4^ to 6 
feet above mean low water, except the outer 100 feet, which is sub- 
merged. The south jetty extends a distance of 21,051 feet from the 
shore end, with crest at heights varying from 10 feet above mean low 
water at the inner end to nothing at the outer end. The stone super- 
structure has practically no top width. A stone mound, 50 feet long, 
30 feet wide, and 12 feet above low water had been constructed 
to mark the outer end of the south jetty. The seagoing suction 
dredge 'Winyah Bay has been built, and this dredge and the similar 
dredge Charleston have removed 1,510,362 cubic yards of material 
from the entrance channel and 827,074 cubic yards of material from 
the eastern channel in upper Winyah Bay and Sampit Kiver shoal. 
Spur dikes have been built to protect the South Island beach. A mud 
dike has been built from the high land on South Island to the high 
land near the Santee Eiver to prevent the tides from cutting around 
the shore end of the south jetty, and the stonework of the jetty has 
been extended about 2,600 feet by a work of sheet piling covered with 
mud to connect with this dike. The expenditure for maintenance 
during the year was for raising the low places in the mud dike, for 
sodding it, and for constructing the mound on the south jetty. 

About 95 per cent of the approved project has been completed up to 
June 30, 1907. There is a channel between the jetties 15 feet deep at 
mean low water and 400 feet wide, though it is generally 500 feet 
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wide. In the upper bay the channel is 15 feet deep and in the en- 
trance to the city of Georgetown the channel is 13 feet deep. This 
channel will be dredged to 15 feet at an early date. Very little addi- 
tional work is required to obtain an 18-foot channel between the jet- 
ties. The mean range of tide is 34^ feet. 

Commercial statistics. 


1 

Year. 

Total ' 
tons. 

Value. 

Year. 

Total 

tons. 

Value. 

1891 

261, 370 
271,986 
268, 640 
293,822 
171,059 
149,374 
125,003 
120,587 

18,071,600 

1900 

129, 639 
247, 989 
387,471 
368, 502 
369, 774 
363, 916 
392, 770 

j 

86,749,433 
8,457,906 
9,310,682 
9,359,581 
9,646,843 
10,401,879 
10, 139,751 

1892 

1901 

1893 


1902 

1894 


1903 

1896 

6,228,350 

5,817,950 

6,587,880 

6,337,853 

1904 

1897 

1905 

1898 

1906 

1899 




The vessels using the entrance channel are steamers of 1,850 tons 
and less and sailing vessels of various kinds. The freight carried is 
principally lumber, naval stores, and general merchandise. There 
are three lines of steamships plying between Georgetown and north- 
ern ports. The water rate on lumber, the chief export, had decreased 
from $5.50 per thousand feet B. M. in 1892 to $4.12J in 1905, but 
during the jDresent year it has advanced to $6, owing to the great 
number of vessels of this tonnage lost' in the storms during the year. 

For references to examinations and surveys see page 250, Annual 
Report of the Chief of Engineers for 1904. 

July 1, 1906, balance unexpended $118,418.29 

Amount appropriated by river and barbor act approved March 2. 

1907 80, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907 72, 750. 00 

Received account sales at auction 463. 88 


221, 631. 67 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $71, 940. 59 

For maintenance of improvement 80, 346. 32 

102, 286. 91 


July 1, 1907j balance unexpended 119,844. 76 

July 1, 1907, outstanding liabilities 8, 452. 86 


July 1, 1907, balance available 110, 891. 90 

(See Appendix N 4.) 

5, Mingo Creeh^ South Carolina . — To June 30, 1897, $17,000 had 
been expended on improvement to provide steamboat navigation up to 
Williams Landing and pole-boat navigation at high water up to the 
head of navigation by snagging and clearing the banks. 

Deterioration having occurred, the sum or $300 had been allotted 
from the emergency appropriation provided by the river and harbor 
act of March 3, 1905, to be applied to removal of obstructions and 
overhanging trees. ^ The sum of $177.69 was spent during the fiscal 
year 1906 for removing the obstructions that most seriously interfered 
with navigation, and during the present fiscal year the balance of 
$122.31 was expended for the same purpose. 



EIVBE AND HAEBOB IMPEOVEMBNTS. 297 

July 1, 1906, balance unexpended $122.31 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 122. 31 

(See Appendix NS.) 


6, Santee^ Wateree^ and Gongaree rivers^ and Estherville’Minim 
Greek Ganal^ South Garolina . — {a) Santee River and Estherville- 
Minim Greek Ganal, — ^This river in its original condition was consid- 
erably obstructed at all stages of water by sunken logs and snags. 
Its bar entrance was narrow, crooked, and shifting, with only about 
4 feet of water at low tide, and so situated as to be difficult and expen- 
sive to improve. 

The original project, adopted in 1880, contemplated providing an 
outlet for the river into Winyah Bay by constructing a canal from 
the river through Mosquito Creek into the bay. On this project 
there was expended $99,750. 

The present project, adopted in 1889, contemplates providing a 
more satisfactory outlet into the bay by cutting a canal 70 feet wide 
and 6 feet deep at mean low water from the Estherville plantation to 
Minim Creek and for snagging the entire river. The estimated cost 
is $350,000, not including the amount expended under the original 
project. 

The total expenditures under the present project to June 30, 1907, 
were $211,147.86, of which about $38,962.54 was for maintenance; 
of this $32.50 was derived from sales at auction, etc. All the ex- 
penditure during the year was for maintenance, and consisted in re- 
dredging the canal, constructing a snag boat, and general work. The 
first cut of the canal had been made entirely through, and this had 
been widened through a portion of its length. From the Santee 
Eiver proper 1,809 obstructions had been removed. 

The approved project is about 84 per cent completed. 

Except at the Winyah Bay end, where on account of the softness 
of the banks the width has been reduced to 40 feet, the canal is 50 
feet wide and 6 feet deep. The mean rise of tide at the canal is about 
3^ feet. The least available depth in Santee Eiver is about 4 feet at 
low water. The usual variation in water level at the Atlantic Coast 
Line bridge, about 54-| miles above the mouth, is about 19 feet, and 
at its junction with the Wateree and Congaree rivers, 143 miles above 
the mouth, about 20 feet. The river is navigable its entire length. 

Commercial statistics. 


Year. 

Total 

tons. 

Value. 

Year. 

Total 
■ tons. 

Value. 

1 SQI _ 

100,255 
110,523 
124, 182 
115,428 
117,690 
134, 135 
134,206 
112,205 

$2,743,000 

2.775.800 

2.679.600 
2,375,000 

2.224.800 

2. 204. 600 
2,159,940 

2.203.800 

1899 

154, 327 
179, 090 
204,375 
215, 600 
220, 900 
242, 800 
329,350 
427,300 

$2,679, 100 
2,622,200 

1.809.000 
1,882,500 

1.840.000 
1,662, 600 

1.485.000 

1.830.000 

1892 

1900 

1 

1901 

1R94 

1902 

1«9iTl 

1903 

1896 

1904 

1897 

1905 

1898. 

1906 




The vessels using the river and canal are steamers of from 10 to 500 
tons, small sailing craft, pole boats, rafts, etc. 
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The additional work proposed is necessary to make the improve- 
ments available and for extending the benefits. 

For references to examination and surveys and other inforination 
concerning the work see page 252, Annual Eeport of the Chief of 
Engineers, 1904. 

It has been found impossible to obtain information as to the effect 
of the improvement on freight rates. 

July 1, 1906, balance unexpended $18, 227. 51 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 33, 000. 00 

51, 227. 51 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 14, 342. 87 

July 1, 1907, balance unexpended 36, 8^4. 64 

July 1, 1907, outstanding liabilities 626.50 

July 1, 1907, balance available : 36, 258. 14 


Amount (estimated) required for completion of existing project 109,000.00 

(h) Wateree River . — In its original condition this stream had a 
low-water depth of from 3 to 4 feet from its mouth, 67 miles, to 
Camden. The lower 14 miles was completely blocked at all stages of 
water by logs, snags, etc., and at moderate stages by the bridges of 
the South Carolina and the Wilmington, Columbia and Augusta 
railroads, then without draw spans; thence to Camden navigation 
was possible, but dangerous, except during high water. Its com- 
merce was practically nothing. 

The present project of improvement, adopted in 1881, provides for 
safe and unobstructed 4- foot navigation for steamers from Camden 
to the mouth, at an estimated cost of $60,000. 

The appropriation of September 19, 1890, completed the estimate 
for the project, but appropriations have since been made for main- 
tenance. The work is one of snagging only, and as snags are contin- 
ually lodging, it is not susceptible of completion. Snagging work 
should be done annually in order to keep the channel open. 

The total expenditures to June 30, 1907, were $89,972.36. To June 
30, 1900, the river had been kept fairly clear of obstructions from the 
mouth to Camden. Work was suspended in 1899, and was resumed 
in May, 1907, a snag boat having been built for this stream. All 
the expenditures during the year were for maintenance ; a snag boat 
was built and the following obstructions removed : From the banks, 
249 trees and 10 cords of brush; from the channel, 101 logs, 178 
stumps, and 1 cord of small snags.* 

So far as known the available depths now existing do not differ 
greatly from the original depths. The usual variation in water level 
is about 17 feet at a point about 4 miles above the mouth, and about 
28.5 feet at Camden, 67 miles above the mouth. 
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Commercial statistics. 


Year 

Total 

tons. 

Value. 

Year. 

Total 

tons. 

Value. 

1891 

. 1,006 
2,244 
6,242 
18,075 
21,697 
35,002 
43,770 
83,668 

$51,210 

86,040 

117,729 

94,334 

127,565 

233,525 

202,800 

274,050 

1899 

109,170 
93,024 
10, 417 
42,575 
41, 050 
15, 600 
22,000 
16, 200 

$272,200 

155,000 

50. 000 
92, 500 

87. 000 
29, 700 

41.000 

81. 000 

1892 

1900 

1893 

1901 

1894 

1902 

1895 

1903 

1896 

1904 

1897 

1905 

1898 

1906 




Eafting is the only business done on this river. No new line of 
transportation was established during the year. 

The additional work proposed is necessary to make the improve- 
ment available. 

For references to examinations and surveys see page 253, Annual 
Eeport of the Chief of Engineers, 1904. 

It has been found impossible to obtain information as to the effect 
of the improvement on freight rates. 

July 1, 1906, balance unexpended $21, 912. 88 

Amount allotted from appropriation by river and barbor act approved 

March 2, 1907 50,000.00 

71, 912. 38 

June 80, 1907, amount expended during fiscal year, for maintenance 

of improvement ; 14, 384. 74 

July 1, 1907, balance unexpended 57, 527. 64 

July 1, 1907, outstanding liabilities 1, 628. 45 

July 1, 1907, balance available 55,899.19 

(c) Gongaree River . — In 1886 this stream in its original condition 
had a low-water depth of 3 to 4 feet from its mouth to the railroad 
bridge at Columbia, thence 1 foot low-water depth 2 miles farther 
to its head. The navigation of the lower 49 miles was blocked at all 
stages of water by the South Carolina Eailroad bridge and by sunken 
logs, snags, and overhanging trees. The navigation of the remaining 
2 miles was prevented b^y swift currents and numerous rock ledges 
and bowlders. Its commerce was nothing. 

The project of improvement adopted in 1886 proposes to secure a 
thoroughly cleared 4-foot navigation over the lower 49 miles at all 
stages of water and a cleared channel through the rock ledges and 
bowlders above at an estimated cost of $54,500. This project was 
modified in 1899, when a lock and dam was authorized for extending 
steamboat navigation through these ledges and bowlders in the river 
from Gervais Street Bridge, Columbia, to Granby. The open- 
channel work above Granby was thus eliminated. Appropriations 
for the lock and dam were made, amounting to $250,000, $25,000 of 
which, by authority of Congress, was allotted for the open-channel 
work. The lock and dam had been completed with the $225,000, and 
considerable work done in clearing the channel between the lock and 
the city of Columbia. 

The river and harbor act of March 2, 1907, contained the following 
proviso in appropriating for this stream: “And the limits of the 
improvement of the Congaree Eiver shall be extended to include 
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that part of the said river included in the project from Gervais 
Street Bridge, Columbia, to Granby, South Carolina.” ^ Under this 
authority the work on the entire length of the river will be prose- 
cuted under allotments from appropriations for improving Santee, 
Wateree, and Congaree rivers, and the Estherville-Minim Creek 
Canal, South Carolina. 

In 1905 a survey of the river between the lock and dam and the 
mouth of the river, made to determine what additional work was 
required to form a 4:-foot channel at all stages of water, showed that 
in addition to clearing the river of obstructions by snagging, dredg- 
ing was also required, and that the estimated cost of the project 
should be increased accordingly. To obtain and maintain this channel 
would cost $20,000 a year for four years, after which a yearly expendi- 
ture of $10,000 would probably suffice. 

The total expenditures to June 30, 1907, were $64,255.26, of which 
50 cents was derived from refundment of overpayment. The channel 
had been thoroughly snagged from the mouth to Granby, 2 miles 
below Columbia. A total of 14,754 obstructions had been removed 
below Granby. Dredging had been carried on at Barbours Cut, 
removing 10,859 cubic yards of sand and pebbles. Work had been in 
progress of clearing the channel above the lock. As nearly as can 
be determined from the records, about $19,528.82 had been expended 
in originally snagging the river and about $26,097.11 in maintenance. 
During the fiscal year the expenditure for maintenance resulted in 
the removal of 2,378 obstructions from the stream. 

So far as known the available depths now existing do not differ 
greatly from the original depths. 

About 3 feet can be carried at mean low water to Granby, the 
present head of navigation. The usual variation in water level at a 
point 2 miles above the mouth is about 24.3 feet and at Columbia 
about 33.2 feet. 

Commercial statistics. 


Year. 

Total 

tons. 

Value. 

Year. 

Total 

tons. 

Value. 

1891 

2,401 

3,686 

2,781 

7,974 

8,993 

18,807 

40,857 

81,362 

S47,840 

62,025 

71,125 

40;760 

45,700 

178,900 

110,100 

201,700 

1899 

88,696 

121,363 

14,588 

58,075 

114,310 

43,035 

34,350 

35,522 

S191, 700 

197.000 
70,000 

123,500 

271,400 

93,900 

252.000 
821,100 

1892 

1900 

1893 

1901 

1894 

1902 

1895 

1903 

1896 

1904 

1897 

1905 

1898 

1906 




A steamboat line between Columbia and Georgetown, S. C., has 
been established. Connection is made at Georgetown with steamers 
for New York, Baltimore, aiid Charleston. The channel above the 
lock has not yet been sufficiently cleared to permit its use by boats. 
A reduction of from 22 to 30 per cent in freight rates from Columbia 
to New York (difference between rail and water transportation) has 
been effected by the improvement. 

For preliminary examination and survey, see page 1140, Annual 
Eeport of the Chief of Engineers for 1885. For outline map of river, 
see page 1194, Annual Eeport of the Chief of Engineers for 1889. 

For project for construction of lock and dam, see page 1182, Annual 
Eeport of the Chief of Engineers for 1896. 
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July 1, 1906, balance unexpended $20, 297.87 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 67,000.00 


87, 297. 87 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $17, 463. 03 

For maintenance of improvement 6, 089. 60 

23, 552. 63 


July 1, 1907, balance unexpended 63, 745. 24 

July 1, 1907, outstanding liabilities 5, 016. 19 


July 1, 1907, balance available 58, 729. 05 

CONSOLIDATEiD. 

July 1, 1906, balance unexpended $60,437.76 

Amount appropriated by river and harbor act approved March 2, 

1907 150,000.00 


210,437. 76 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $17, 463. 03 

For maintenance of improvement 34, 817. 21 

52,280.24 


July 1, 1907, balance unexpended 158, 157. 52 

July 1, 1907, outstanding liabilities 7, 271. 14 


July 1, 1907, balance available 150, 886. 38 


Amount (estimated) required for completion of existing project 109,000.00 - 

(See Appendix N 6.) 

7. Gongaree Rioer^ South Carolina^ from Gervais Street Bridge^ 
Columbia^ to Gran'by. — For original condition of this portion of the 
river, see preceding report on Congaree River, South Carolina. 

Pursuant to House resolution dated December 15, 1893, a project 
and estimate were submitted January 2, 1894, for extending steam- 
boat navigation from Granby to Gervais Street Bridge, Columbia, by 
the construction of a lock and movable dam near Granby. This docu- 
ment and a letter concerning it are printed on pages 1182-1189, 
Annual Report of the Chief of Engineers for 1896. 

The river and harbor act approved March 3, 1899, appropriated 
$50,000 for beginning this work, and authorized continuing contracts 
to be made for its completion at a total cost not exceeding $200,000 in 
addition to the $50,000 appropriated. Three appropriations, aggre- 
gating $200,000, have since been made for this work, completing the 
amount authorized by the act. 

Thq river and harbor act approved March 3, 1905, appropriat- 
ing for improving Santee, Wateree, and Congaree rivers and the 
Estherville-Minim Creek Canal, contained the provision : 

The Secretary of War may expend upon such improvement the unexpended 
balance of the appropriation heretofore made for a lock and dam in the Congaree 
River provided for by the act of March third, eighteen hundred and ninety-nine. 

The sum of $25,000 has been allotted under this authority for the 
improvement of the Congaree River (open-channel work), thus re- 
ducing the amount available for the lock and dam to $225,000. 
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The total expenditures to eTune 30, 1907, were $225,000.14, of which 
14 cents was received on account of overpayment. The lock and dam 
have been completed. 

During the past year work has been in progress of clearing the 
channel above the lock of obstructions, mostly rock ledges and 
bowlders. There is no navigation at present on this portion of the 
river. The usual range of water level at Columbia is about 33.2 feet. 


July 1, 1906, balance unexpended $3, 761. 95 

Received account of overpayment . 14 


3, 762. 09 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 3, 762. 09 

(See Appendix N 7.) 


8, Operating and care of loch and dam across Gongaree River ^ near 
Columbia^ S. 0 . — This service is provided for by the permanent indefi- 
nite appropriation for operating and care of canals and other works 
of navigation, under the provisions of section 4 of the river and 
harbor act of July 5, 1884. 

The operation and care of the lock and dam across the Congaree 
Eiver have been provided for by allotments from this appropriation 
since April 7, 1906. The expenditures during the fiscal year were 
$4,618.73 ; the total expenditures have been $5,500. 

(See Appendix N 8.) 

Inland waterways betioeen Charleston Harbor^ South Carolina^ 
and opposite McClellanville , — These waterways consist of a series of 
creeks, sounds, rivers, and bays, which afford a route sheltered for the 
most part from the sea by the numerous islands which form the outer 
coast line. The route is tidal throughout, the, range of tide varying 
from about 4.6 to 5.3 feet. It is now obstructed by a number of shal- 
low reaches and narrow, crooked passages, particularly at points 
where the tides meet. The passage across Bulls Bay, besides being 
very shallow, is much exposed. The present commerce is compara- 
tively small, as only very small vessels can get through without exces- 
sive delays. 

The plan of improvement adopted in 1902 provides for a channel 
between Charleston Harbor and opposite McClellanville 4 feet deep 
at mean low water and 60 feet bottoin width, at an estimated cost of 
$125,290. The project was modified by the river and harbor act of 
March 2, 1907, to provide for a branch of the channel to Morrisons 
Landing in McClellanville. The new channel will partly follow the 
present channels and will partly lie in cuts across the marsh to avoid 
crooked and dangerous sections. It will pass to the northward of 
Bulls Bay. 

The total expenditures to June 30, 1907, were $17,848.88. A con- 
tract for dredging was let in 1905, and 67,363 cubic yards has been 
removed and paid for. About 12^ per cent of the approved project 
had been accomplished up to June 30, 1907. 

The improvement can have no effect on freight rates until the proj- 
ect shall have been completed. 

For references to reports of examinations and surveys, see page 
256, Annual Keport of the Chief of Engineers for 1904. 
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Commercial statistics. 


Year. 

Tons. 

Value. 

1903 

33,344 
39,064 
58, 421 

8579,520 

573,770 

608,761 

1904 

1905 

1906 





July 1, 1906, balance unexpended $41, 800. 51 

Amount appropriated by river and harbor act approved March 2, 1907_ 75, 290. 00 

117, 090. 51 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 9, 649. 39 

July 1, 1907, balance unexpended 107, 441. 12 

July 1, 1907, outstanding liabilities 1, 253. 30 

July 1, 1907, balance available 106, 187. 82 

July 1, 1907, amount covered by uncompleted contracts 32, 227. 55 

(See Appendix N 9.) 


10. Charleston Harbor^ South Carolina . — There were originally 
four channels across the bar, the deepest having about 12 feet depth 
at low water. Commerce was then using the Pumpkin Hill channel, 
about 3 miles south of the present jetty channel. Where the present 
jetty channel is situated there was then the Swash channel, with a best 
depth of 10| feet of water, too crooked for safe use. The natural 
channels were shifting in position and variable in depth. 

The original project, adopted in 1878, provided for establishing 
and maintaining, by means of two jetties and auxiliary dredging, a 
low-water channel of not less than 21 feet depth across the bar. The 
Swash channel was selected for improvement. The estimated cost 
was $3,000,000. 

In 1888 it became necessary to modify the height of the crest line 
of the jetties and to revise the estimate. This increase in the estimate 
was largely due to the fact that money had been appropriated so 
slowly that reasonable contract prices could not be obtained. The 
annual appropriation up to that time had been only 5|- per cent of the 
original estimate. In the revised project the jetties were increased in 
height and length, but no change was made in their position or dis- 
tance apart. The revised estimates were $4,380,500 if the jetties were 
brought up to low-water level throughout, and $5,334,500 if brought 
up 3 feet higher. The former estimate was adopted by Congress in 
the river and harbor act approved July 13, 1892. 

The present project, adopted by the river and harbor act approved 
March 3, 1899, provides for obtaining a channel at the entrance to 
Charleston Harbor not less than 26 feet deep at mean low water 
(mean range of tide about 5.2 feet) and 600 feet wide, by constructing 
a large seagoing suction dredge, at a cost of not exceeding $150,000, 
and operating h^er, together with the existing dredge Charleston^ for 
three years. The estimated cost of constructing the new dredge and 
operating it, as above, was $285,000. Of this amount $175,000 had 
been appropriated prior to the enactment of the river and harbor act 
of June 13, 1902, which made available an additional sum of $208,000, 
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increasing to $383,000 the amount authorized for the project for the 
new dredge and its operation. The entire amount authorized has 
been appropriated. 

The total expenditures to June 30, 1907, were $4,632,297.18, includ- 
ing about $2,500 expended at Sullivans Island and $10,000 at Mount 
Pleasant; of this sum, $7,485.30 was derived from miscellaneous 
sources, such as rental of dredge, auction sales, etc. Of this amount, 
$4,172,500 had been expended on the original project and on mainte- 
nance. 

The project is completed, as the full depth of 26 feet at mean low 
water has been obtained and the full width of 600 feet, except for a 
short distance near the inner end of the jetties where the width is 550 
feet. The mean tidal range is 5.2 feet. 

The river and harbor act of March 3, 1905, authorizes the Secretary 
of War, in his discretion, to cause the new dredges employed on this 
work to be utilized, at such times as they are not employed in dredg- 
ing on the outer bar, for dredging in the channels between said outer 
bar and the city of Charleston. 

For references to examinations and surveys and to projects see 
page 257, Annual Report of the Chief of Engineers for 1904. 


COMMERCIAL STATISTICS. 


[Furnished by the collector of customs.] 
Foreign commerce. 


Year. 

Aggre- 
gate reg- 
istered 
tons. 

Value. 

1889 

211,203 
224,962 
274, 149 

$16,744,951 
16,041,397 
23,110,664 
11,829,607 
11,940,129 
11,560,372 
10,586,326 
11,785,846 
12,106, 763 

1890 

1891 

1892 

169, 379 
193, 336 
208, 169 

1893 

1894 

1895 

140, 938 
158, 325 
226, 750 

1896 

1897 



Year. 

Aggre- 
gate reg- 
istered 
tons. 

Value. 

1898 

214, 180 

$10,956,250 

1899 

174,525 

6,385,168 

1900 

150, 631 

11,170,910 

1901 

141,003 

5, 276, 767 

1902 

219,069 

7,095,294 

1903 

142,196 

5,237,119 

1904 

146, 966 

6, 100,295 

1905 

106,351 

3,337,038 

1906 

132,400 i 

4, 165, 567 


Commerce through Charleston Harho?', ocean entrance. 


Year. 

Total im- 
ports and 
exports. 

Value. 

3901 

Tons. 

784, 812 
822, 845 
685, 903 
880, 596 
858,016 
835, 360 

$29,464,615 
34,746,997 
47, 659,427 
49, 994,894 
51,631,040 
56, 301, 096 

1902 

1903 

1904 

1905 

1906 1 



One new line of transportation was established during the year. 


Regarding effect on freight rates since improvement began in 1878, 
the only change that seems due to the improvement is a lowering of 
about 12^ cents per ton on business done by coastwise sailing vessels.. 
The additional work proposed is for extension of benefits. 
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July 1, 1906, balance unexpended ^23, 419. 96 

Received account sales 1, 210, 61 

Amount appropriated by river and harbor act approved March 2, 1907_ 25, 000. 00 


June 30, 1907, amount expended during fiscal year, for works of im- 
provement 23, 942. 45 

July 1, 1907, balance unexpended 25, 688. 12 

July 1, 1907, outstanding liabilities 14.47 

July 1, 1907, balance available 25, 673. 65 

(See Appendix N 10.) 


IMPROVEMENT OF RIVERS AND HARBORS IN EASTERN GEORGIA, OF 

INSIDE WATER ROUTE BETWEEN SAVANNAH, GEORGIA, AND FER- 

NANDINA, FLORIDA, OF CUMBERLAND SOUND, GEORGIA AND FLOR- 
IDA, AND OP FERNANDINA HARBOR, FLORIDA. 

This district was in the charge of Lieut. Col. Dan C. Kingman, 
Corps of Engineers. 

1, Savannah Harbof^ Georgia , — ^This covers the estuary of the 
Savannah River from about 2 miles above the city of Savannah to 
the ocean bar, about 22 miles below the city. In 1873 the channel 
was in places not more than 9 feet deep at mean low water. 

- The first appropriation for the improvement of this harbor was 
made in 1826, and had reference to the removal of natural and arti- 
ficial obstructions, but the first comprehensive plan of improvement 
i? dated February 11, 1853. Another, for the removal of obstruc- 
tions, is dated about 1871. 

A later plan of improvement is dated August 28, 1873, and was 
supplemented March 19, 1879. It contemplated the establishment 
of a channel from the city to the sea, practicable at high tide for 
vessels drawing 22 feet of water. This project was replaced by an 
enlarged one (January 16, 1882, Annual Report of the Chief of 
Engineers for 1882, Appendix J 4) contemplating the same channel 
depth. The amount expended under these projects up to June 30, 
1890, was |1,875, 061.59. 

The project in force up to June 13, 1902, adopted in 1890, providing 
for a mean high-water depth of 26 feet from the city to the sea, is 
printed as part of Appendix O, Annual Report of the Chief of Engi- 
neers for 1890. The channel depth contemplated by it was reported 
as having been obtained at the end of the fiscal year 1896. While 
the project depth was literally obtained, the channel was very crooked 
and of much less than the project width. 

A supplemental plan of improvement was submitted December 7, 
1894, providing for a detached extension of the Oyster Bed training 
wall, for the purpose of sheltering the anchorage in Tybee Roads, as 
well as for protecting the ship channel over the outer part of Tybee 
Knoll against the destructive action of heavy storms. This project, 
which is printed as part of Appendix M 1 of the Annual Report of 
the Chief of Engineers for 1895, was authorized by act of Congress 
of June 3, 1896, its estimated cost being $992j250. The same act 
authorized the completion of work for improving the inside route 
from Savannah, Ga., to Beaufort, S. C., at an additional cost of 
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$106,700, and dredging for maintenance in Savannah Harbor, and 
the sum of $1,005,000 was appropriated to complete these works. 

The amount expended under the project of 1890 up to June 30, 1896, 
was $3,460,049.99, of which $974,504.88 was for dredging and $2,356,- 
720.10 for contraction work. There had previously been expended 
$1,875,061.59, giving a total of $5,335,111.58. Between June 30, 1896, 
and June 30, 1902, $712,918.84 was expended on the modified 26-foot 
project of which $84,850.98 was for maintenance. 

From the time of the reported completion of the project of 1890, 
in July, 1896, until June 30, 1902, extensive dredging was done, both 
for maintenance and as part of the modification of the project. 

On June 13, 1902, Congress adopted a project which provided for 
the establishment of a c&nnel from the Old Waterworks (2 miles 
above Savannah) to the ocean 28 feet deep at mean high water with 
bottom widths of 350 to 500 feetj to be accomplished by dredging and 
the raising of all existing training walls between Savannah and 
Tybee Roads. It also provided for the construction of mooring dol- 
phins at two points in the harbor — the “ Bight ” and Venus Point. 
The estimated cost of the work was originally $1,567,791. This 
amount was increased by $210,000 by the act of Congress approved 
March 3, 1905. This project will be found printed in House Docu- 
ment No. 123, Fifty-sixth Congress, second session, and also in the 
Annual Report of the Chief of Engineers for 1901, page 1723. 

The river and harbor act of March 3, 1905, called for a resurvey of 
Savannah Harbor, Georgia, with plans and estimates of cost, with a 
view to securing a channel to the sea 26 feet deep at mean low water. 
The survey was made and the plans and estimates prepared, and will 
be found printed as House Document No. 181, Fifty-ninth Congress, 
first session. This project was not adopted by Congress in its entirety, 
but the river and harbor act of March 2, 1907, appropriated $300,000, 
and authorized continuing contracts in the sum of $700,000, yet to be 
appropriated, for prosecuting the improvement and for maintenance 
in accordance with the plans of the Board of Engineers for Rivers and 
Harbors, as set forth in the House document just referred to. The 
recommendation of the Board was that the improvement should be 
undertaken in a tentative manner, with the object of first securing 
across the bar the maximum depth within the limits fixed by Congress 
that can be maintained by dredging alone, a 21-foot channel first to 
be dredged and then gradually deepened until the limit fixed by 
economy of maintenance is reached. The act authorized such raising 
and extending of dikes, jetties, and other contraction works as may be 
necessary at a cost not to exceed $300,000, and the purchase of a pump- 
ing dredge of the stationary type at a cost of $125,000. The increased 
depth gained upon the bar is to be carried up the river by dredging, 
if necessary, at such a rate as will insure the same navigable depth as 
is maintained on the bar. 

The amount expended under the 28-foot project up to June 30, 
1907, was $1,643,282.29, of which $214,043.28 was for maintenance. 
The sum of $672.25 has been derived from sales of Government prop- 
erty and deposited to the credit of the appropriation. 

, The expenditures to June 30, .1907, under the tentative project 
adcmted March 2, 1907, amounted to $171.67, and were made by Maj. 
J. C. Sanford, Corps of Engineers, for the construction of the dredge 



EIVEE AND HARBOR IMPROVEMENTS. 307 

provided for by the project, details of which will be found in Ap- 
pendix H 9. 

The total amount expended for the improvement of Savannah 
Harbor up to June 30, 1907, was $7,691,484.38. The expenditure of 
this sum has secured and maintained the various objects had in view 
in the projects heretofore stated and with the net result of securing 
a navigable channel not less than 22 feet deep at mean low water 
from the wharves of Savannah to the sea. 

Savannah Harbor is navigable from its mouth up to the Old Water- 
works, 2 miles above the city — a distance of 22 miles. 

During the past fiscal year operations have been carried on under 
the 28-foot project, adopted by the act of June 13, 1902. At the close 
of the year this project was about 95 per cent comjDleted. From the 
Old Waterworks, down the river, and out through Tybee Roads a 
channel of the project width and depth has been secured, but the full 
depth does not exist to-day upon the upper portion of the river for a 
distance of 1,600 feet below the Old Waterworks, in consequence of 
washing down of the sand from the shallow reaches above. Over 
this portion of the harbor the controlling depth is 22 feet at mean 
high water (16 feet at mean low water). Redredging for the purpose 
of maintenance can be deferred for a time, as this upper portion of 
the harbor is not now needed for the use of large vessels. Elsewhere 
at certain localities the full width does not exist, due to silting or to 
wash from the sides of the cut. x^cross the outer bar there has been 
secured a channel 400 feet wide, with a least depth of 28 feet at mean 
high water (21 feet at mean low water). Through the center of 
this channel, for a width of 200 feet, there is a controlling depth of 
30 feet at mean high water (23 feet at mean low water). This 
increased depth along the axis of the channel is advantageous to 
commerce and natur^ly results from the use of seagoing hydraulic 
dredges. Work upon this channel was in progress at the close of the 
fiscal year, to give the full project width of 500 feet, provided for in 
the 28-foot project, and to carry out the tentative project. 

Work done for maintenance during the fiscal year consisted in the 
removal of 344,243 cubic yards of material from the inner harbor by 
United States seagoing dredges, and the rehandling of 280,540 cubic 
yards of this amount by a pump dredge, which cast the material 
ashore from the basin of deposit at the Venus Point mooring dolphin. 

The mean rise and fall of tide on the outer bar is 7 feet ; on Tybee 
Knoll, 6.8 feet, and from that point to the upper limits of the harbor 
it averages 6.4 feet. 

The small amount of work yet remaining to be done for the 
technical completion of the 28-foot project is completely covered by 
and included in the tentative project authorized by Congress. It is 
therefore proposed to expend the balance on hand and the additional 
appropriation asked for in carrying forward this tentative project, 
i. e., in widening and deepening the channel on the bar toward the 
limits of economical maintenance and in extending the increased 
depth gained up to the city, and in raising, strengthening, and extend- 
ing, if necessary, the existing training dikes and jetties. 

The additional work proposed is for extension of benefits. 

In 1872 the tonnage of vessels arriving and clearing at Savannah 
Harbor was reported to be somewhat more than 1,00^0,000 and the 
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total value of imports and exports about $34,000,000. In 1890 the 
total tonnage was reported to have increased about 2,000,000 and 
the value of imports and exports to $152,000,000. For the calendar 
year 1906 the total amount of freight received and shipped at the 
port was 3,801,049 tons, valued at $194,836,773, an increase over the 
previous year of 72,508 tons. The commerce consists principally of 
naval stores, fertilizers, produce, iron, cotton, lumber, and general 
merchandise. 

The effect of the improvement upon freight rates since 1896 has 
been a reduction of from 30 to 50 per cent, according to the nature 
of the commodity. 

A list of Reports of the Chief of Engineers and executive docu- 
ments, in which the various projects, examinations, surveys, maps, 
etc., are printed, may be found on page 272 of the Annual Report of 
the Chief of Engineers for 1905. A map of the harbor, showing 
conditions on June 30, 1906, will be found in the Annual Report of 
the Chief of Engineers for 1906, opposite page 1192. 

Reference to report on resurvey of the harbor required by the river 
and harbor act of March 3, 1905, will be found on page 311 of the 
Annual Report of the Chief of Engineers for 1906. 


July 1, 1906, balance unexpended $192,200.64 

Amounts received from proceeds sale of Government property 587. 25 

Amount appropriated by river and harbor act approved March 2, 

1907 300, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907__ 60, 000. 00 


552, 787. 89 

a $91, 455. 88 
67, 246.09 

158,701.97 


July 1, 1907, balance unexpended &394, 085. 92 

July 1, 1907, outstanding liabilities ! ; 12, 683. 34 


July 1, 1907, balance available 381, 402. 58 


Amount (estimated) required for completion of existing tentative 
project 700, 000. 00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 350,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897, 

(See Appendix 0 1.) 


Savannah River "below Augusta^ Ga , — This inver is navigable 
from Savannah to Augusta, Ga., a distance of 202 miles. Pre- 
vious to improvement there were numerous shoals in the river, with 
less than 3 feet at summer low water, the other obstructions consisting 
of overhanging trees, snags, and sunken logs. The aggregate length 
of river upon which there was less than 5 feet was about 9,800 feet, 
divided up into 10 shoals, and the controlling depth was about 2| feet. 

« Includes $171.67, expended by Maj. J. C. Sanford, Corps of Engineers, for 
construction of pumping dredge, 

» Includes $1,828.33 drawn by Maj. J. C. Sanford, Corps of Engineers, in con- 
nection with construction of dredge. 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 
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The original project, submitted December 22, 1880, provided for a 
5-foot channel, 80 feet wide, by means of removal of snags, trees, 
sand bars, etc., and protection of banks, at a cost of $91,000. 

Under this project there was expended, prior to operations under 
the existing project, $93,480.09. 

The existing project, adopted, in 1890, provides for the establish- 
ment of a* navigable steamboat channel 5 feet deep at ordinary sum- 
mer low water between the cities of Augusta and Savannah, to be 
accomplished by removing sand and gravel bars, regulating portions 
of the river, revetting caving banks, closing incipient cut-offs, and 
removing snags and logs from the channel and overhanging trees 
from the banks of the stream. 

The total estimated cost of this improvement, in round numbers, 
was $332,000, on the supposition that funds were regularly and 
adequately supplied, besides $3,000 to $5,000 annually for mainte- 
nance. 

The river and harbor act of March 2, 1907, provided for a survey 
of the river for 30 miles below Augusta. 

The amount expended upon the work under the existing project 
up to June 30, 1907, was $381,291.56 (of which $22,838.10 was for 
maintenance) , which, added to the amount previously expended, gives 
a total expenditure . for this work of $474,771.65. 

A total of $655.77 has been received from sales of unserviceable 
property and deposited to the credit of the appropriation. 

The work done under the present project has resulted in the 
removal of great numbers of snags and stumps from the river chan- 
nel and the cutting of numerous overhanging trees on the banks. 
Sand bars have been removed by means of training dikes and shore 
protection at 11 localities. A great deal of work, however, remains 
to be done, principally in the upper 30 miles of the river, where 
there are sand shoals with only 3 feet of water over them. A great 
many snags also require removal. 

All work done during the fiscal year was for maintenance and con- 
sisted of the following : A training wall, 200 feet in length, was con- 
structed on the Georgia side of the river at Tweedys bar, to which 
an additional length of 400 feet was added later on, and 60 linear feet 
of an old dike on the South Carolina side of the river was removed, 
as this portion of the dike obstructed passage through the new chan- 
nel which had formed at this place. This work was done under two 
contracts. Also in making minor repairs to the snag boat Tugaloo. 

The proportion of the approved project accomplished up to June 
30, 1907, was about 75 per cent. 

At the close of the fiscal year the project depth of 5 feet can be 
carried from Savannah to Augusta, except at two or three places 
near Augusta, where the controlling depth at an ordinary stage of 
summer low water is from 3 to 3.5 feet. The river very rarely goes 
below 3 feet and rises more than 30 feet in times of floods, frequently 
standing for long periods at several feet above summer low water. 
Existing training and shore protection dikes are in a generally fair 
condition, except in the case of one training dike at Tweedys bar, 
which is very much in need of repairs. 

In the upper 30 miles of the river the banks in many places cave 
more or less with every high freshet, and the problem of obtaining 
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and maintaining the project depth is easily solved if the erosion of the 
banks can be stopped. 

The improvements are at present just at that stage where it is 
necessary to continue the work of revetting the banks and keeping 
in repair the numerous dikes. Quite a large number of snags and 
overhanging trees require removal. . 

It is proposed to apply the available balance toward keeping the 
channel cleared of snags and similar obstructions, the construction of 
additional training and shore protection dikes in the 30 miles of river 
just below Augusta, and in making such repairs to existing dikes as 
may be required. The additional work proposed is for extension of 
benefits. 

Prior to the improvement the commerce was small, but its quantity 
unknown. The total commerce of the river during the calendar year 
1906 amounted to 54,800 tons, valued at $5,410,000. It consists princi- 
pally of cotton and cotton factory products, naval stores, fertilizers, 
and general merchandise. There was also rafted down the river dur- 
ing 1906 about 16,911,500 feet B. M. of timber, valued at about 
$186,148. 

The effect of the improvement upon freight rates has been a reduc- 
tion of from 30 to 50 per cent, according to the nature of the com- 
modity. 

A list of Eeports of the Chief of Engineers and of executive docu- 
ments, in which projects of improvement, maps, etc., are printed, may 
be found on pages 274 and 275 of the Annual Eeport of the Chief of 
Engineers for 1905. 

July 1, lt)06, balance unexpended $1, 316. 16 

Amount allotted from emergency appropriation, act of March 3, 1905_ 2, 000. 00 

Amount apropriated by river and harbor act approved March 2, 1907_ 30, 000. 00 


33, 316. 16 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 3, 932. 04 

July 1, 1907,. balance unexpended 29, 384. 12 

July 1, 1907, outstanding liabilities 1, 906. 06 

July 1, 1907, balance available 27,478.06 

(See Appendix 0 2.) 


3, Savannah River above Augusta^ Ga . — This portion of the 
Savannah Eiver is navigable only by pole boats from the locks, 7 
miles above the city of Augusta, to Petersburg, a distance of 48 miles. 
In its original condition the river at low water was navigable only 
with great difficulty, on account of shallow water, obstructing logs, 
etc. 

The original project of improvement, submitted February 8, 1879, 
provided for a 3-foot channel, 30 feet wide, from Augustk, Ga., to 
Trotters shoals, and the removal of snags, trees, etc., to the Tugaloo 
Eiver, at a cost of $45,000. 

Under this project there was expended, prior to operations under 
the existing project, $39,000. 

The existing plan of improvement, adopted by Congress July 13, 
1892, provides for the establishment, between Petersburg and the 
locks, of a _ downstream channel 12 to 25 feet in width and navigable 
during ordinary, summer low water for pole boats drawing 2 feet, and 
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of an upstream channel navigable for pole boats drawing 1.3 feet of 
water. This is to be obtained by removing logs and overhanging 
trees ; excavating rock, sand, or gravel, and with excavated materials 
raising crests of ledges; constructing training walls to increase flow 
of water through sluices. The total estimated cost is $33,000. 

The total amount expended under the present project up to June 
30, 1907, was $22,000, which, added to that previously expended, gives 
a total for this work of $61,000. No funds have been expended for 
maintenance. 

The work accomplished under this project has given a downstream 
channel about 2 feet deep and an upstream channel of the project 
depth. In many places, however, these channels are difficult to navi- 
gate and are capable of greater improvement. > 

The proportion of the approved project accomplished up to June 
30, 1907, was about 55 per cent. 

The additional work proposed is for extension of benefits. 

In 1876-77 about 2,000 tons of freight went upstream and about 
12,000 bales of cotton came down. In 1906 the total freight carried 
on this portion of Savannah River amounted to 1,416 tons, valued at 
$185,000. The commerce consists of cotton, grain, fertilizers, and 
general merchandise, and is carried on exclusively by pole boats. 

The effect of the improvement has been to render navigation safer 
and easier, but it is impossible to determine whether it has caused any 
reduction in freight rates. 

A list of Reports of the Chief of Engineers and of executive docu- 
ments containing the projects of improvement, maps, etc., may be 
found on page 276 of the Annual Report of the Chief of Engineers 
for 1905. 

Amount appropriated by river and harbor act approved March 2, ‘ 1907. $3, 000. 00 


July 1, 1907, balance unexpended 3,000.00 

Amount (estimated) required for completion of existing project 8,000.00 


(See Appendix O 3.) 

'4- Harbor at Darien^ and Doboy bar^ Georgia, — {a) Darien Har- 
bor , — This harbor is navigable from its mouth to the town of Darien, 
a distance of 13 miles. 

In its original condition it was obstructed at seven points by shoals, 
with mean low-water depths of from 6J to 10| feet. Between the 
shoals there was nowhere less than 12 feet at mean low water. 

There was expended on this harbor in 1879 for dredging $8,000, 
without any project having been recommended or adopted. 

The project for the improvement of this harbor, adopted in 1885, 
contemplates the establishment of a navigable channel 12 feet deep at 
mean low water between Darien and Doboy at an estimated cost of 
$170,000. Work was not begun under this project until 1891. The 
total amount expended under it up to June 80, 1907, was $157,366.65 
(of which $20,572.75 was for maintenance), which, added to the 
amount previously expended, • gives a total for this work of 
$165,366.65. The work done under the present project has resulted in 
a navigable channel 12 feet deep at mean low water from Darien to 
Doboy. The project was reported as completed July 11, 1905. 

The sum of 69 cents, refundment, was received and deposited to the 
credit of the appropriation. 
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On June 80, 1907, the controlling depth in the harbor was 10.7 feet 
at mean low water, shoaling having occurred at two or three places 
since the project depth of 12 feet was obtained in July, 1905. The 
mean rise and fall of tide is from 6.5 feet at Darien to 7 feet at the 
entrance. 

The additional work proposed is for maintenance only. 

The total tonnage for 1878 was estimated at about 20*0,000 and the 
value of exports at between $600,000 and $700,000. The commerce 
consists almost entirely of timber, and in 1906 it amounted to 130,991 
tons, valued at $1,231,666, an increase over the year previous of 
48,783 tons and $508,459 in valuation. 

The improvement of this harbor has rendered it possible to ship 
lumber from Darien, which before w^as impracticable, and has caused 
a reduction in freight rates of about 15 per cent. 

A list of the Eeports of the Chief of Engineers in Avliich the proj- 
ect of improvement, history of the work, etc., are printed may be 
found on page 277 of the Annual Report of the Chief of Engineers 
for 1905. 

By act of Congi^ess approved June 13, 1902, this work was consoli- 
dated with Doboy bar, Georgia. 

.Tilly 1, 1906, balance unexpended 89 

Amount received from refundment . 09 


4, 889. OS 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 4, 839. 08 

(Z>) Doboy bar , — In 1888, $5,795.40 was spent in harrowing and 
water-jet work on this bar without result. In its original condition 
there was about 12 feet at mean low water in the old channel, which 
was very crooked, so that the entrance was not much used. 

The project for its improvement, adopted by act of Congress of 
March 8, 1899, provides for creating a channel by dredging 24 feet 
deep at mean high water and 300 feet wide, estimated to cost $70,000. 
The proposed channel is some distance north of the old channel. 

The amount expended under the project up to June 30, 1907, was 
$49,134.14, which, added to the amount previously expended, gives 
a total expenditure for this work of $54,929.54. No funds have "been 
expended for maintenance. 

The sum of 10 cents, refundment, Avas received and deposited to the 
credit of the appropriation. 

By act of Congress approved June 13, 1902, this work Avas consoli- 
dated with Darien Harbor. 

The work which has been done under the existing project secured 
a 'Channel across the bar 150 feet in width, -with a controlling depth 
of 12 feet at mean low water. 

The mean rise and fall of tide on the bar is 7 feet. 

Practically no advancement has been made toward the completion 
of the approved project, and it is quite doubtful if the desired im- 
provement at this bar can be effected by dredging alone, except at 
great cost. None of the channels across the bar appear to have any 
stability. Extensive sand shoals lie to the north and south of tlte 
entrance to the sound, and the material comprising them is easily 
transported by the littoral currents, which are very strong in this 
vicinity under the influence of northeast or southeast winds. The 
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approved proj ect calls for a channel 24 feet deep at mean high water 
(17 feet at mean low water), while a channel only 12 feet at mean low 
water has been dredged. This latter depth, however, corresponds 
with the project depth for Darien Harbor, and it would appear that 
the maintenance of a channel of this depth across the bar would be 
sufficient to meet the demands of the present commerce. 

Since the suspension of dredging in May, 1906, it is known that 
shoaling has occurred to such extent as to materially reduce the 
available depth in the channel, and from information furnished by 
pilots it is believed that the dredged channel had, on June 30, a 
depth less than that in the old ship channel, which had a controlling 
depth of 11 feet at mean low water. The new channel has never 
been marked for navigation and practically all the shipping in and 
out of Darien uses the old ship channel. Two attempts were made 
to determine the exact conditions in the dredged channel during June, 
but the taking of soundings was prevented both times by stormy 
weather. 

No additional work is proposed and no appropriation is recom- 
mended. 

The commerce interested in this bar consists of lumber received 
from the Altamaha River and its tributaries, the bulk of which is 
now shipped from Sapelo Sound and St. Simons Sound, north and 
south, respectively, of Doboy bar. During the calendar year 1906 
5,870,921 feet of lumber, valued at $155,000, and two cargoes of roof- 
ing tiles for Panama, valued at $37,500, crossed the bar. 

A list of the Reports of the Chief of Engineers and of executive 
documents in which projects, maps, and history of the work are 
printed may be found on page 278 of the Annual Report of the Chief 
of Engineers for 1905. 

July 1, 1906, balance unexpended $1,000. 00 

Amount received from refundment — . 10 


1,000.10 

June 30j 1907, amount expended during fiscal year, for works of im- 
provement 1, 000. 10 

CONSOLIDATED. 


July 1, 1906, balance unexpended $5, 338. 39 

Amount received from refundment- . 79 

5,339.18 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 5, 339. 18 

(See Appendix O 4.) 

5. Altamaha^ Oconee^ and Ocmulgee rivers^ Georgia , — These three 
improvements were consolidated by the river and harbor act of 
March 2, 1907. 

(a) Altamaha River.^ Georgia , — ^This river is formed by the junc- 
tion of the Oconee and Ocmulgee rivers. At a point some 25 miles 
from its mouth the river branches, and the river traffic reaches the 
ocean by two routes-— one by the north branch by way of Dpien, and 
the other by the south branch to where it intercepts the inside water- 
, way , which passage is taken to Brunswick. 


314 KEPOET OF THE CHIEF OF ENGINEERS, U. S, ARMY. 

Before improvement me jAitamaha Eiver was oostructed by rock 
ledges, sand bars, snags, sunken logs, and overhanging trees. The 
low-water depths at some points did not exceed 1 foot. 

The original project of improvement, submitted in 1875, contem- 
plated a channel 4 feet deep and 80 feet wide from Macon to Darien 
by the removal of sand bars, rock shoals, snags, overhanging trees, 
etc., at a cost of $162,000. 

Under it and its modifications there was expended up to June 30, 
1890, $69,776. 59. ' 

The existing project of improvement, adopted by Congress in 1890, 
provides for the establishment of a channel 3 feet deep at summer low 
water throughout the river above Darien. This is to be accomplished 
by removing rock shoals and sand bars, building deflecting dikes, and 
closing incipient cut-offs, removing snags and sunken logs from the 
channel and overhanging trees from the banks of the stream, and re- 
vetting caving banks. The total estimated cost of the improvement 
is $129,000, provided funds are regularly and adequately supplied, 
besides from $3,000 to $5,000 for annual maintenance. 

The amount expended on the work under the present project up to 
June 30, 1907, was $82,508.76 (of which $9,985.13 was for main- 
tenance), which, added to the amount previously expended, gives a 
total expenditure for this work of $152,285.35. 

A total of $111.50 has been received from proceeds of sales of un- 
serviceable property and deposited to the credit of the appropriation. 

This expenditure has resulted in the removal of two rock shoals, 
three sand bars, numerous snags, sunken logs, stumps, and overhang- 
ing trees, and the straightening of the river at several points by cut- 
offs. 

The river is navigable from the forks to Darien, a distance of 131 
miles, and to where it reaches the inside waterway. The lower section 
of the river is affected by the tides. The worst shoal is at Coupers 
bar, which at low water has only about 2J feet of water, but by wait- 
ing on tides 5 feet can be had at this place. The controlling depth 
above the tidal range is about 2^ feet at summer low water. The 
river is subject to freshets, and in the upper sections the freshet 
height at times goes 20 feet above the low summer stage. The lower 
section is bordered by low swamp lands, and the freshets rise from 5 
to 10 feet over the banks. 

The work done for maintenance during the fiscal year consisted in 
the removal of 168 snags, 3 stumps, and 1 sunken flat boat from the 
river channel, and the cutting of 103 overhanging trees, and the 
girdling of 59 trees on the banks. 

The proportion of the approved project accomplished up to June 
30, 1907, was about 67 per cent. 

It is proposed to apply the available balance in removing snags, 
stumps, and overhanging trees, in removing sand bars and rock 
shoals, and in repairing old works of improvement. 

The additional work proposed is for extension of benefits. 

The commerce of the river before the improvement was begun was 
reported to have amounted to about 100,000 tons annually, valued at 
about $1,000,000. During the calendar year 1906 it amounted to 
14,000 tons, valued at $449,000. There was also rafted down the river 
during the same period 83,800,000 feet B. M. of timber, valued at 
$1,185,000. 
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As nearly as can be determined, the effect of the improvement has 
been to cause a reduction of from 25 to 40 per cent in freight rates. 

^ A list of Annual Eeports of the Chief of Engineers and of execu- 
tive documents containing projects of improvement, history of the 
work, maps, etc., may be found on page 279 of the Annual Ileport of 
the Chief of Engineers for 1905. 


July 1, 1906, balance unexpended .$5, 437. 31 

Amount received from proceeds sale of Government property 111. 50 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 IT, 000. 00 


22, 54S. 81 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $1,737. 53 

For maintenance of improvement 985. 13 


2, 722. 66 

July 1, 1907, balance unexpended 19, 826. 15 

July 1, 1907, outstanding liabilities 2, 762. 80 

July 1, 1907, balance available 17, 063. 35 

Amount (estimated) required for completion of existing project 99, 000. 00 


(i) Oconee River ^ Georgia , — The head of navigation on this river 
is Milledgeville, Ga,, 147 miles from the mouth, though at present this 
point can only be reached during high stages of the river. 

The river is navigable also for a distance of 17 miles between the 
Georgia Railroad bridge (54 miles above Milledgeville) and the 
northern boundary of Greene County. Between Milledgeville and 
the Georgia Railroad bridge, above, the river is obstructed hy obsta- 
cles, both natural and artificial, and is incapable of improvement 
except by an expensive system of locks and dams. At ordinary stages 
the river is at present only navigable to a point about 25 miles above 
Dublin, Ga., a distance of 104 miles from its mouth. In its original 
condition this river was used principally for navigation at high 
stages. At low water there were numerous shoals and snags, there 
probably being less than 2 feet on many sand bars and rock ledges. 

The original project was submitted January 29, 1875, and provided 
for the removal of snags, overhanging trees, etc., cutting off points, 
and making cut-offs, at a cost of $10,150. 

Under this project and its modifications there was expended, pre- 
vious to the commencement of operations under the existing project, 
the sum of $44,822.18. 

The existing project of improvement was adopted by Congress 
September 19, 1890. It provides for the establishment of a navigable 
channel 3 feet deep at ordinary summer low water from Milledgeville 
to the mouth. This is to be accomplished by removing rock shoals 
and sand bars, revetting caving banks, and closing incipient cut-offs, 
removing snags and logs from the channel and overhanging trees 
from the banks of the stream. The cost of the improvement is esti- 
mated at $l7lj000, besides from $3,000 to $5,000 for annual mainte- 
nance. The river and harbor act of March 3, 1905, authorized the 
expenditure of $3,000 of the amount appropriated to be applied to 
cleaning out the river from the Georgia Railroad bridge to the 
northern boundary of Greene County, Ga., thus bringing this short 
section under improvement. 
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The amount expended under the present project up to June 30, 1907, 
was $124,524.28 (of which $5,291.36 was for maintenance), which, 
added to the amount previously expended, gives a total expenditure 
for this work of $169,346.46. 

A total of $648.77 has been received from sales of unserviceable 
property and 50 cents from refundment, which was deposited to the 
credit of the appropriation. 

As a result of this expenditure numerous snags and logs, bowlders, 
and overhanging trees have been removed, several cut-offs opened and 
others closed, four training dikes built, and three rock shoals removed 
below Milledgeville. Between the Georgia Eailroad bridge, above 
Milledgeville, and the northern boundary of Greene County the most 
troublesome obstructions have been removed from the channel and 
numerous overhanging trees and logs cut on the banks. 

Work done for maintenance during the fiscal year consisted in the 
removal, between the forks and a point 25 miles above Dublin, of 654 
snags and 66 stumps and 4 cubic yards of rock from the channel and 
the cutting of 531 overhanging trees and the girdling of 44 trees on 
the banks ; also in repairs to floating plant. 

On June 30 the controlling depth at ordinary summer low water 
between the forks and the Central of Georgia Eailway bridge, 25 
miles above Dublin, was 2.5 feet, and between the latter point and 
Milledgeville, 1.5 feet. From the Georgia Eailroad bridge, above 
Milledgeville, to the northern boundary of Greene County the con- 
trolling depth was 2.5 feet. This river occasionally falls below these 
depths and frequently rises to 20 feet above them. 

The proportion of the approved project accomplished up to June 
30, 1907, was about 61 per cent. 

It is proposed to apply the available balance toward the removal 
of snags and stumps from the channel and the cutting of overhanging 
trees from the forks to Milledgeville ; the removal of rock and sand 
shoals between the forks and the Central of Georgia Eailway bridge, 
25 miles above Dublin; in making such repairs to existing dikes as 
may become necessary, and in closing incipient cut-offs and opening 
others wherever found advisable. No additional work above Mil- 
ledgeville is proposed. 

The additional work proposed is for extension of benefits between 
the forks and the Central of Georgia Eailway bridge above Dublin; 
between the Central of Georgia Eailway bridge (above Dublin) and 
Milledgeville the additional work proposed is necessary to make the 
improvement available. 

No reliable statistics of the commerce of the river before the im- 
provement was begun are available. During the calendar year 1906 
the amount of freight carried on the river between the forks and 
Milledgeville amounted to 49,000 tons, valued at $500,000. There 
were also rafted on this portion of the river during 1905, 42,455,437 
feet B. M. of timber, valued at about $546,800. During the same 
period there was carried over that portion of the river between the 
Georgia Eailway bridge (54 miles above Milledgeville) and the 
northern boundary of Greene County 1,246 tons of freight, valued at 
$40,000. 

As nearly as can be determined, the effect of the improvement has 
been to cause a reduction of from 25 to 40 per cent in freight rates. 



EIVEE AND HABBOB IMPBOVEMENTS. 31 7 

A list of the Annual Eeports of the Chief of Engineers and of 
executive documents, containing the various projects, maps, history 
of the work, etc., may be found printed on pages 280 and 281 of the 
Annual Eeport of the Chief of Engineers for 1905. 


July 1, 1906, balance unexpended $4,032.35 

Amount received from refundment . 50 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 29,000.00 


33, 032. 85 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $2, 438. 68 

For maintenance of improvement 1, 541. 36 


3, 980. 04 

July 1, 1907, balance unexpended 29,052.81 

July 1, 1907, outstanding liabilities 1,280.00 

July 1, 1907, balance available 27, 772. 81 

Amount (estimated) required for completion of existing project 94,842.00 


(c) Ocmulgee River^ Georgia . — In its original condition this river 
was used for navigation chiefly at high stages. At low water there 
were numerous shoals and snags, there probably being less than 2 
feet on many sand bars and rock ledges. 

The head of navigation on this river is Macon, a distance of 202 
miles from the forks. 

The original project was submitted in 1875 and provided for a 
channel 80 feet wide and 4 feet deep at low water, to be accomplished 
by the removal of sand bars, rock shoals, snags, overhanging trees, 
etc., from Macon to Darien, at a cost of $162,000. 

The amount expended under this project and its modifications prior 
to operations under the existing project was $79,390.73. 

The existing project of improvement, adopted by Congress Sep- 
tember 19, 1890, provides for the establishment of a navigable chan- 
nel 3 feet deep at ordinary summer low water from Macon to the 
river’s mouth. This is to be obtained by removing rock shoals and 
sand bars, closing incipient cut-offs, revetting caving banks, and 
removing snags and logs from the channel and overhanging trees 
from the banks of the stream. 

The cost of the improvement as given in the project of 1890 is 
estimated at $210,000, provided funds are regularly and adequately 
provided, besides from $3,000 to $5,000 for annual maintenance. 

The amount expended under the present project up to June 30, 
1907, was $246,297,74 (of which $17,920.81 was for maintenance), 
which, added to the amount previously expended, gives a total of 
$325,688.47. 

A total of $739.76, received from sales of unserviceable property, 
and $20.45, refundments, have been received and deposited to the 
credit of the appropriation. 

The work under the present project has resulted in a navigable 
channel from the forks to Macon. A great deal of work, however, 
remains to be done between Hawkinsville and Macon. 

Work for maintenance during the fiscal year consisted in the 
removal of 548 snags and 39 stumps from the channel and 12 logs 
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from the banks, and the cutting of 1,506 overhanging trees, and the 
girdling of 113 trees on the banks of the stream, and in repairs to a. 
training wall and spur dam just below Macon, involving the use of 
about 1,400 cubic ^T-ards of brush. 

On June 80 the controlling dej)th between the forks and Macon 
was practically 3 feet at ordinary summer low water. The river 
occasionally falls a foot below the ordinary summer stage and fre- 
quently rises 20 feet above. 

The proportion of the approved project accomplished up to June 
30, 1907, was about 90 per cent. 

It is proposed to apply the available balance in the removal of logs, 
snags, stumps, and overhanging trees, in the removal of rock and sand 
shoals, maintaining existing training dikes and shore protections, and 
in closing incipient cut-offs and opening others wherever deemed 
advisable. 

The additional work proposed is for extension of benefits. 

No reliable statistics of the commerce of the river before improve- 
ment was begun are available. In 1906 the freight carried on the 
river amounted to 18,000 tons, valued at about $550,000. Besides this, 
35,500,000 feet B. M. of timber was rafted down the river, valued 
at about $567,000. For several years past there has been no naviga- 
tion at all between Flawkinsville and Macon, except that one small 
steamer made occasional trips to Macon. A company has been 
formed at Macon for the purpose of operating a line of steamers 
between that point and Brunswick, and has two steamers now under 
construction for that purpose. 

As nearly as can be determined, the effect of the improvement has 
been to cause a reduction of from 25 to 40 per cent in freight rates. 
A list of the Annual Reports of the Chief of Engineers and of 
executive documents containing the various projects, history of the 
work, maps, etc., ma}^ be found printed on page 282 of the Annual 
Report of the Chief of Engineers for 1905. 

Reference to report on examination of the river ordered by the 
river and harbor act of March 3, 1905, will be found on page 311 of 
the Annual Report of the Chief of Engineers for 1906. 


July 1, 1906, balance nnexpeiided $9, 051. 35 

Amount received from refundment-; . 45 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 29, 000. 00 


. 38, 051. 80 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $3, 480. 06 

For maintenance of improvement 5,000.00 

8, 480. 06 


-July 1, 1907, balance unexpended 29, 571. 74 

July 1, 1907, outstanding liabilities : 1, 100. 00 


July 1, 1907, balance available 28,471.74 
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CONSOLIDATED. 


July 1, 1906, balance unexpended 1 $18,521.01 

Amount received from refundments . 95 

Amount received from proceeds sale of Government property 111. 50 


Amount appropriated by river and harbor act approved March 2, 1907 _ 75, 000. 00 


93, 633. 46 

June 30, 1907, amount expended during fiscal year : 


For works of improvement $7, 656. 27 

For maintenance of improvement 7, 526. 49 

15,182.76 


July 1, 1907, balance unexpended 78, 450. 70 

July 1, 1907, outstanding liabilities 5, 142. 80 


July 1, 1907, balance available 73, 307. 90 


Amount (estimated) required for completion of existing projects 193, 842. 00 

(See Appendix 0 5.) 

6, Club and Plantation creeks^ Georgia , — A project for dredging 
a canal 7 feet deep at mean low water, with a bottom width of 50 
feet, to connect these two creeks and thus provide an inside route 
between the Altamaha Eiver and its tributaries and Brunswick 
Harbor for use of light-draft river boats and timber rafts, will be 
found printed as House Document No. 159, Fifty-eighth Congress, 
second session. Besides the dredging of the canal, the project pro- 
vides for the straightening of Plantation Creek and for dredging in 
both Club and Plantation creeks, where necessary, to give a channel 
7 feet deep at mean low water. The estimated cost of the work is 
$40,700. This project was adopted by act of Congress approved 
March 2, 1907, which appropriated $20,000 toward its completion. 

No work has yet been done. A portion of the route crosses marsh 
land owned by private individuals, and as yet their consent has not 
been obtained for the construction of the canal. No provision was 
made in the act for the purchase of a right of way, but there is 
reason to think that it will be obtained shortly without cost to the 
United States. 

It is proposed to apply the available balance toward the construc- 
tion of the work as soon as a free right of way is obtained, pending 
which no further appropriation will be asked for. 

Eeports of examination and survey are printed on page 1669 of 
the Annual Eeport of the Chief of Engineers for 1904. 

Amount appropriated by river and harbor act approved March 2, 1907 _ $20, 000. 00 
July 1, 1907, balance unexpended 20, 000. 00 

Amount (estimated) required for completion of existing project 20,700.00 

(See Appendix 0 6.) 

7. Brunswick Harbor,^ Georgia . — Previous to June 13, 1902, the 
appropriations for the improvement under the Engineer Department 
were for the inner harbor only, consisting principally of the removal 
of a shoal in East Eiver, opposite the lower part of the city. The 
act of Congress approved June 13, 1902, provided also for the im- 
provement of the bar, which work had theretofore been carried on 
by direct contract between Congress and a private individual. 
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The harbor is navigable from the city of Brunswick to deep water 
beyond the bar, a distance of 13 miles, and also for 1 mile up Academy 
Creek, and up Turtle River to the Southern Railway wharves. 

The original project of improvement, dated April 29, 1876, pro- 
vided for the construction of a jetty at the city front and dredging, 
at a total cost of $69,000. 

Under this project and its modifications there was expended, 
prior to operations under the existing project, the sum of $190,000. 

The project in force up to June 13, 1902, was adopted by Congress 
in 1894. It provided for the maintenance of a navigable channel 
15 feet deep at mean low" water by keeping the existing works in 
repair and by dredging. The act of June 3, 1896, provided for the 
improvement of Academy Creek. The cost of maintaining a chan- 
nel depth of 15 feet at mean low water was estimated at $15,000 
per annum. 

There had been expended under this project up to June 30, 1902, 
$34,817.25, all of which had been for maintenance. 

Including $10,000 spent in 1836 for dredging, the total amount 
expended up to June 30, 1902, on the inner harbor was $234,817.25. 

The act of Congress approved June 13, 1902, adopted a project 
providing for a navigable channel 21 feet deep at mean low water in 
Brunswick inner harbor, at a cost of $120,000, and for a channel 
across the outer bar 19.3 feet deep at mean low water (26 feet at 
mean high water), at a cost of $40,000. It also provided for dredg- 
ing in Academy Creek at not to exceed $5,000. This project was 
completed in July, 1905, and expenditures since have been for mainte- 
nance. 

The river and harbor act of March 3, 1905, authorized the expendi- 
ture from the amount therein appropriated of $5,000, or so much 
thereof as might be necessary, for maintaining in Academy Creek, 
immediately in front of and adjacent to the w^harves thereof, to the 
Old Altamaha Canal a depth equal to the controlling depth on the 
shoals at the lower end of the city in East River, provided that no 
money should be expended inside harbor lines theretofore or thereafter 
established in said creek. With these funds a channel was dredged 
with a depth of 18.5 feet at mean low water and a width ranging 
from 50 to 90 feet. 

The amount expended to June 30, 1907, under the project approved 
June 13, 1902, was $193,062.15, of which $19,596.82 was for mainte- 
nance. This, added to the amount previously expended, gives a total 
expenditure for the work of $427,879.40. 

A refundment of 15 cents was received and deposited to the credit 
of the appropriation. 

The result of this expenditure has been the accomplishment of a 
navigable channel throughout the inner harbor 21 feet deep at mean 
low water and of a channel across the outer bar 19.3 feet deep at 
mean low water (both 26 feet at mean high water) ; also of a narrow 
channel in Academy Creek above mentioned. 

A new project was adopted by the act of Congress approved March 
2, 1907. This project will be found printed as House Document No. 
407, Fifty-ninth Congress, first session. It provides for creating 
and maintaining throughout the inner harbor (embracing Turtle 
River from the Southern Railway docks to its junction with Bruns- 
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wick Eiver, Academy Creek from Aiken’s wharf to its junction with 
East Eiver) and the outer harbor (embracing the outer bar, the 
navigable channel throughout the entrance to St. Simons Sound 
and up Brunswick Eiver to Brunswick Point), channels having a 
depth of 30 feet at mean high water, with widths varying from 150 
feet in Academy Creek to 400 feet across the outer bar, to be accom- 
plished mainly by dredging; but the extension of the existing train- 
ing wall in East Eiver and the construction of two spur dikes is also 
authorized. The estimated cost of the work is $496,650, with a 
yearly cost of maintenance not exceeding $33,250. 

Congress in adopting this project appro^Driated the sum of $146,650 
for the work and authorized contracts covering labor and materials 
necessary for its completion at a cost not to exceed $350,000 addi- 
tional, Avhich latter amount remains to be appropriated. 

No expenditures have yet been made under this new project. 

All work done during the past fiscal year was for maintenance. 
Surveys were made of the channels in East Eiver, Academy Creek, 
and Turtle Eiver (inner harbor), and of the channel across the outer 
bar. The suboffice at Brunswick was maintained and repairs made 
to survey launches. 

On June 30, 1907, the controlling depth in the inner harbor was 19 
feet at mean low water on a shoal in Brunswick Eiver opposite 
Brunswick Point. In East Eiver the controlling depth was 20 feet 
at mean low water, in Academy Creek 16 feet at mean low water, 
and in the channel across the outer bar 19.4 feet at mean low water. 
The mean rise and fall of tide on the bar is 6.6 feet, at Brunswick 
Point 7 feet, and at the city of Brunswick 7.4 feet. 

It is proposed to apply the available balance and additional ap- 
propriation recommended, which was authorized hj act of March 2, 
1907, in carrying out the project adopted by said act. 

The additional work proposed is for extension of benefits. 

Before improvement in 1880 the annual commerce of Brunswick 
Harbor amounted to about 100,000 tons, valued at $1,700,000. The 
total commerce of the port for the calendar year 1906 amounted to 
1,423,985 tons of freight, valued at $35,892,335. A new line of steam- 
ships, known as the Bee Line, was inaugurated in November, 1906, 
and at the close of the fiscal year there were 5 steamships in this 
service, plying between Brunswick and New York and Brunswick 
and Habana, Cuba, and 3 new steamships had been contracted for. 
This line is operated in connection with the Atlanta, Birmingham 
and Atlantic Eailroad Company, which company is now constructing 
extensive terminals at Brunswick. The commerce consists princi- 
pally of cotton, lumber, cross-ties, and naval stores and general mer- 
chandise. 

The effect of the improvement has been to cause a reduction of 
ocean-going freight rates on lumber of 25 per cent and on naval 
stores of 30 per cent. 

A list of the Annual Eeports of the Chief of Engineers and of 
executive documents containing the various projects, maps, history 
of the work, etc., may be found printed on page 284 of the Annual 
Keport of the Chief of Engineers for 1905. 

Eeference to report on survey of Brunswick Harbor, inner and 
outer, provided for by the river and harbor act of March 3, 1905, 

ENG 1907 - 21 
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will be found on page 312 of Annual Report of the Chief of Engi- 


neers for 1906. 

July 1, 1906, balance unexpended $14 371. 00 

Amount received from refundment • 15 


Amount appropriated by river and harbor act approved March 2, 1907_ 146, 650. 00 


161, 021.15 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement - 2, 250. 40 


July 1, 1907, baliince unexpended 158, 770. 75 

July 1, 1907, outstanding liabilities 1, 504. 85 


July 1, 1907, balance available 157, 265. 90 


Amount (estimated) required for completion of existing project 350,000,00 


’’Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance un- 
expended July 1, 1907 350, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix O 7.) 


c9. Inside water route 'hetmeen Sa/vmmah^ Ga.^ and Ferriandma^ 
Fla . — This route consists of a series of bays and tidal sloughs, making 
a connecting waterway not exposed to rough water except at a few 
points in stormy weather. The waters forming the route are shown 
on Coast Survey charts Nos. 156 and 157. It is navigable from 
Savannah, Ga., to Fernandina, Fla., Brunswick, Ga., and Darien, 
Ga. The distance from Savannah to Fernandina is 160 miles. 
Touching at Darien en route increases this by about 20 miles and at 
Brunswick by about 12 miles. 

The project of improvement was adopted in 1892 and provides for 
the establishment of a channel 7 feet deep at mean low water. This 
is to be accomplished by the improvement of Romerly Marsh, Mud 
River, Little Mud River, and Jekyl Creek. The estimated cost of the 
improvement is $105,000, provided the entire sum be made available 
at one time. 

The total amount expended under this project up to June 30, 1907, 
was $104,521.07 (of which $45,961.21 was for maintenance), which, 
added to the amount expended for Jekyl Creek and Romerly Marsh, 
$71,108.77, makes a total of $175,629.84. 

The river and harbor act of March 2, 1907, appropriated the sum 
of $30,000 for continuing the improvement and for maintenance, 
and authorized a resurvey to be made to determine the best route of 
said waterway for further improvement. This survey has been 
ordered. 

Work for maintenance during the fiscal year consisted in the 
redredging of 88,729.8 cubic yards of material from the Dividings 
and in Mud River under contract, and in the making of a survey of 
the dredged channel in Mud River and examinations of the channels 
in Mud River, Little Mud River, Jekyl Creek, and the Dividings, 
and for office expenses and contingencies. 

The proportion of the approved project accomplished up to June 
30, 1907, was about 80 per cent. 

On June 30, 1907, the controlling depth between Savannah and the 
mouth of Vernon River was 3 feet, at mean low water, in Parsons 
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Cut, and between the mouth of Vernon Eiver and Fernandina it was 

6 feet, at mean low water, in Mud River. By way of the new 
route through Skidaway Narrows (now under improvement) the 
controlling depth between Savannah and the mouth of Vernon River 
was 2,5 feet, at mean low water. By waiting on the tides, however, 
at Parsons Cut or at Skidaway Narrows, a navigation in excess of 

7 feet could be carried from Savannah to Fernandina. 

The mean rise and fall of the tide varies at different localities from 
6.5 to 8 feet. 

It is proposed to applj^ the available balance in obtaining and main- 
taining a 7-foot navigation, at mean low water, throughout the 
entire route. 

The additional work proposed is for extension of benefits. 

The value of the commerce passing over this route was estimated 
in 1890 at between $200,000 and $300,000 per annum. During the 
calendar year 1906 the commerce amounted to 151,835 tons of freight, 
valued at about $3,870,160. There were also rafted on this route 
during 1906 about 97,010,000 feet B. M. of timber valued at about 
$1,268,000. Little, if any, of this commerce passed over the whole 
extent of the I’oute. 

It is impracticable to determine the effect of this improvement 
upon freight rates, as at present the different portions of the route 
are used locally and comparatively few vessels engaged in commerce 
pass over the entire length of it. 

A list of the Annual Reports of the Chief of Engineers and of 
executive documents containing the various projects, maps, history of 
the work, etc., may be found printed in the Annual Report of the 


Chief of Engineers for 1905, page 285. 

July 1, 1906, balance unexpended |30, 798. 69 

Amount appropriated by river and harbor act approved March 2, 1907_ 30, 000. 00 

60,798.69 

June 80, 1907, amount expended during fiscal year : 

For works of improvement |4, 215. 77 

For maintenance of improvement 26, 108. 99 

30, 319. 76 

July 1, 1907, balance unexpended 30, 478. 93 

July 1, 1907, outstanding liabilities 144. 00 

.July 1, 1907, balance available 30, 334. 93 

(See Appendix 0 8.) 


9. Skidaway Narrows^ Georgia , — The Narrows is a narrow, tor- 
tuous water course, and when improved will constitute an alternative 
or additional route for a portion of the inside waterway between 
Savannah, Ga., and Fernandina, Fla. In its present condition it is 
navigable only at high water for small sailboats and pleasure launches. 

The approved project of improvement was adopted by the river 
and harbor act of March 3, 1905, and will be found printed in the 
Annual Report of the Chief of Engineers for 1901-, pages 1680-1684. 
This project contemplates the establishment of a navigable channel 
6 feet deep at mean low water and 75 feet wide at bottom, connecting^ 
Burnside River with Isle of Hope (or Skidaway) River, the route of 
such channel to be through the marsh and hammock land to the west 
of the Narrows. Subsequent developments made it necessary to aban- 
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don this route — principally on account of the difficulty in obtaining 
the desired right of way through private property. A new route, 
following practically the course of the NarroAvs, has been adopted. 
The estimated cost of the improvement by the neAV route is $55,000. 

The amount expended up to June 30, 1907, was $20,567.15. 

With the $20,000 appropriated by the river and harbor act of March 
3, 1905, a channel AAuth a bottom width of 60 feet and a depth of 5 
feet at mean low AA^ater Avas proAuded over a portion of the adopted 
route, making it available for commerce at high AAUxter. 

With the $35,000 appropriated b}^ the riAnr and harbor act of March 
2, 1907, this channel is to be deepened to 6 feet at mean Ioav Avater and 
AAudened to 75 feet, and a channel of equal proportions dredged along 
the remainder of the route. Specifications coAmring this Avqrk have 
been prepared and submitted for approval, and operations will prob- 
ably be begun early in the coming fiscal jesiT, 

A suiwey of the route was made during A]3ril and May, 1907. 

At the close of the fiscal year the channel preAuously dredged had 
an aAT-erage deiDth of 2-| feet at mean Ioav Avater, due to the flattening of 
the side slopes, the Avash from the creeks and banks, and xiossibly in 
part to silting. 

IWiile the Avork already done renders naAUgation through the Nar- 
roAvs much easier at high Avater, the route Avill not be aAudlable at 
loAV Avater until the additional dredging mentioned above is completed. 

The mean rise and fall of tide at this locality is 8 feet. 

The proportion of the approved project accomplished uj) to June 
80, 1907, Avas about 40 per cent. 

The additional Avork proposed is necessary to make the improve- 
ment available. 

As the improvement of Skidaway NarroAvs will shorten the distance 
between Savannah and points south on the inside route, it is expected 
that Avhen it is completed all commerce now going by Avay of Par- 
sons Cut will make use of the new route through the NarroAvs. 

This improA^ement has not yet been carried far enough to produce 
any material reduction in freight rates. 

.Inly I, 1906, balance unexpended $5, 050.69 

Amount appropriated by river and harbor act approc^ed March 2, 1907_ 35, 000. 00 


40, 050. 69 

June 30, 1907, amount expended during the fiscal year, for works of 


improvement 5, 617. 84 

July 1, 1907, balance unexpended .34, 432. 85 

(See Appendix 0 9.) 


10, Oumherland Sounds Georgia and^ Florida , — In its original con- 
dition the available depth at the entrance varied from 11 to 12.5 feet 
at mean Ioav Avater. The point of crossing the bar Avas subject to Amry 
great changes in location, moAung in a series of years as much as 1-| 
miles. The distance from the outer bar to the city of Fernandina, Fla.", 
is about 6-| miles. 

The project of improA^ement submitted in 1879 and reAUsed by a 
Board of Engineers in 1891 provides for the construction of tAvo Ioav 
jetties from the shores on opposite sides of the entrance and extend- 
ing seaAvard across the bar upon lines so directed that the ends Avill be 
parallel to each other and about 3,900 feet apart. These jetties were 
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intended to establish a low-water channel across the bar not less than 
19 feet in depth. The cost of the improvement was originally esti- 
mated at $2,071,023, and as modified at $1,606,500, for the completion 
of low jetties, and at $2,079,500 if high jetties were found necessary. 
There was expended under this project $932,500. 

The present project, which was adopted by act of Congress of 
June 3, 1896, provides for the establishment of a channel across the 
bar 19 feet deep at mean low water by the construction of two jetties 
of stone, resting on a foundation of brush mattresses, on the same line 
as those in the previous project, the scour between the jetties to be 
aided b}:^ dredging, if necessary, the total cost of the improvement, at 
the time of this project, to be $2,350,000, exclusive of amounts pre- 
viously appropriated. 

The amount expended under this project up to June 30, 1907, was 
$2,341,749.57 (of which $237,921.04 was for maintenance), which, 
added to the amount previously expended, gives a total expenditure 
for this work of $3,274,249.57. 

A refundment of $3,942.13 and a total of $8.90 received from sale 
of unserviceable property have been received and deposited to the 
credit of the appropriation. 

By this expenditure two stone jetties have been constructed and a 
seagoing dredge provided, wdiich together have produced, a navigable 
channel with a controlling depth of 24 feet at mean low water, or 5 
feet more than called for b}^ the project. 

All work done during the fiscal year wms for maintenance, and con- 
sisted of the following : A complete survey of the entrance Avas made 
and examinations made of the ship channel between the jetties and 
plant and property cared for. The dike on Cumberland Island (con- 
structed for the protection of the inner end of the north jetty) Avas 
raised for a distance of 250 feet Avhere settlement had occurred. The 
cut-off in Beach Creek, begun in May, 1906, aauxs completed in July, 
1906, which Avork has changed the course of the creek aAvay from the 
dike and prevents undermining of the same. 

On June 30, 1907, the ship channel alongside the north jetty had a 
general depth of 24 feet at mean Ioav Avater. The controlling depth 
was 23.5 feet at mean Ioav water on a small lump in the channel. 
HoAvever, by reason of the encroachment upon it of Pelican shoal and 
the Middle Ground shoal this channel Avas rather crooked in several 
places and someAvhat difficult to navigate by deep-draft vessels. The 
encroachment of these shoals upon the ship channel is due to the large 
amount of sand Avhich comes through the north jetty by reason of the 
numerous voids and openings in the jetty, occasioned by the use of 
large stone in its construction. 

The mean rise and fall of tide is 6 feet. 

The project for the improvement of Cumberland Sound was re- 
ported as completed in the Annual Keport of the Chief of Engineers 
for 1905, page 1287. 

It is proposed to apply the available balance toAvard raising the Ioav 
places in the north and south jetties to high-water mark, filling voids 
and openings in the north jetty, and constructing a mound at the outer 
end of the north jetty, for such repairs to the dike on Cumberland 
Island and for such dredging in the jetty channel as may become 
necessary. 

The additional work proposed is for extension of benefits. 
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As Cumberland Sound merely constitutes the ocean entrance to 
Fernandina Flarbor the commerce is practically the same as that for 
Feniandina, and since the harbor of Fernandina is now a special work 
of improvement the commerce is given under that head. 

The effect of the improvement has been to cause a reduction in 
freigiit rates of from 25 to 40 per cent. 

A list of the Annual Eeports of the Chief of Engineers and of 
executive documents containing the various projects, history of the 
work, maps, etc, may be found printed on page 288 of the Annual 
Keport of the Chief of Engineers for 1905. 

Eeference to reports on examination and surva^v of Fernandina 
Harbor, ordered by the river and harbor act of March 3, 1905, will be 
found on page 312 of the Annual Eeport of the Chief of Engineers 


for 1906. 

July 1, 1906, balance unexpended : $48, 846. 60 

Amount received from refundment . 33 

Amount received from proceeds sale of Government property S. 90 

Amount appropriated by river and harbor act approved March 
2, 1907 75, 000. 00 


123, 855. 83 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement : 6, 654. 37 


July 1, 1907, balance unexpended 117, 201. 46 

July 1, 1907, outstanding liabilities 1, 204. 23 


July 1, 1907, balance available 115,997.23 

(See Appendix 0 10.) 


11. Fernandina Harbor.^ Florida . — As will be seen from Coast Sur- 
vey chart No. 453, the lower end of Amelia Eiver forms a deep basin 
opposite the city of Fernandina, which portion of the river is known 
as Fernandina Harbor. The lower end of the harbor connects with 
Cumberland Sound and is 2 miles from the bar. The harbor is about 
1,300 feet in width at the entrance and about 2 miles long. It em- 
braces about 160 acres of well -sheltered anchorage grouiid, with a 
depth greater than 25 feet at mean low water, but is somewhat 
obstructed by small shoals. Above this basin there exists a shoal some 
4,000 feet in length, with low-water depths over same ranging from 
14 to 18 feet. Above this shoal the river separates into two estuaries, 
which carry deep water for about 2 miles. 

A project providing for such extensions of the depth and vcidth of 
the channel in front of the town of Fernandina as will meet the 
requirements of commerce will be found printed as House Document 
No. 388, Fifty-ninth Congress, first session. 

The improvement proposed consists in dredging a channel with 
widths varying from 400 to 600 feet and depths from 20 to 24 feet at 
mean low water, in front of and to a short distance above (southwest 
of) the city of Fernandina. The estimated first cost of this work is 
$115,000, with $15,000 at periods of every two or three years for 
maintenance after completion. 

This project was adopted by act of Congress approved March 2, 
1907, which ap]Dropriated $115,000 for its completion. 

Specifications for doing the necessary dredging have been dis- 
tributed and bids are to be opened July 1, 1907. 
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The work will probably be begun early in the ensuing fiscal year. 

No funds have been expended during the fiscal year. 

Before the improvement of Cumberland Sound (in 1879), which 
constitutes the ocean entrance to Fernandina Harbor, the annual 
in and out bound tonnage at Fernandina was about 300,000, and the 
value of imports and exports estimated at about $2,500,000. The 
commerce of the port during the calendar year 1906 amounted to 
955,478 tons, with a value of about $14,496,i35. The chief articles 
of export are lumber, phosphate rock, and naval stores. 

The effect of the improvement of Cumberland Sound has been to 
cause a reduction in freight rates of from 25 to 40 per cent. It can 
not now be said what further effect the improvement of Fernandina 
Harbor will have upon these rates. 

Amount appropriated by river and harbor act approved March 


2, 1907 $115,000.00 

July 1, 1907, balance unexpended 115, 000. 00 

July 1, 1907, outstanding liabilities 858.00 

July 1, 1907, balance available 114,142.00 

(See Appendix O 11.) 


12, Removing sunken vessels or craft obstructing or endangering 
navigation. — Authority was given for the removal of the wreck of the 
American schooner Arthur G. Wade., sunk in Savannah Flarbor, oppo- 
site Quarantine, and $6,000 was allotted for doing the work. The 
wreck was removed by hired labor, with the use of the U. S. snag boat 
Tugoiloo^ but the exact cost of the removal has not yet been ascertained 
and reported. 

(See Appendix O 12.) 

EXAMINATIONS AND SURVEYS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT APPROVED MARCH 3, 1905. 

Eeports on preliminary examinations and survey required by the 
river and harbor act of March 3, 1905, of the following localities 
within this district were duly submitted by the district officer. They 
were reviewed by the Boarcl of Engineers for Elvers and Harbors, 
pursuant to law, and were transmitted to Congress and printed in 
documents as indicated : 

1, Preliminary examination and survey of Oconee River ^ Georgia,^ 
from the Georgia Railroad bridge to northern boundary of Greene 
County. — Eeports dated May 26, 1905, and October 18, 1906, are 
printed in ITouse Document No. 263, Fifty-ninth Congress, second 
session. A plan for improvement at an estimated cost of $12,000, and 
$1,000 annually for maintenance, is presented. 

2. Preliminary examination of Oconee River^ Georgia.^ from the 
Georgia Railroad bridge at Milledgeville to the Central of Georgia 
Railway bridge at Oconee station.^ Washington County.^ and survey of 
Oconee River below the highway bridge at Milledgeville. — Reports 
dated July 12, 1905, and October 17, 1906, respectively, are printed in 
House Document No. 264, Fifty-ninth Congress, second session. 
Improvement of this locality, except in accordance with the existing 
project, is not deemed advisable. 
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This district was in the charge of Maj. Francis K. Shunk, Corps of 
Engineers, to August 8 and since October 10, 1906, and in the teni” 
porary charge of Lieut. Col. Dan C. Kingman, Corps of Engineers, 
from August 8 to October 10, 1906. Division engineer, Lieut. Col. 
Dan C. Kingman, Corps of Engineers. 

i. St. Johns River., Florida . — This Avork includes the improvement 
of the bar at the TiYer mouth ancl the improvement of the channel 
from the bar to Jacksonville, a distance of 27.5 miles. Before im- 
provement there Avas a var3dng channel across the bar, sometimes 5, 
sometimes 7 feet deep, and shifting in location through a north and 
south range of 1 mile. BetAveen the bar and JacksoiiAulle the channel 
had a least mean loAv-water depth (at Dames Point) of 11.5 feet. 

The range of tide is 5.22 feet at the bar, 4.5 feet at Mayport, 1.8 
feet at Dames Point, and 1 foot at Jacksonville. 

The first project of improATinent, adopted in 1879, contemplated 
a channel 15 feet deep at mean low water from Jacksonville to the 
ocean. This Avas to be obtained by dredging and building training 
Avails in the river and bj^ building tAvo stone jetties coiiATrging upon 
the bar, 1,600 feet apart at their outer ends. Under this iiroject the 
sum of $1,417,000 Avas expended. As a result the bar channel Avas 
fixed and deepened to 13 feet, and the river channel Avas deepened to 
16.5 feet. 

The present project, adopted in 1896 and modified in 1903, con- 
templates a channel from Jacksonville to the ocean 300 feet Avide and 
24 feet deep, except at Dames Point, Avhere the Avidth is to be 400 feet 
and the depth 25 feet. This channel is to be obtained b^' dredging 
and building training walls in the river and b}^ raising and extending 
the jetties. The estimated cost is $2,109,750. For Avork under this 
project the river and harbor act of 1902 appropriated $350,000 and 
authorized an additional amount of $950,000 for continuing contract. 
Of these moneys the expenditure of $150,000 was authorized for the 
purchase or building of a seagoing suction dredge. For completing 
the project the river and harbor act of 1905 appropriated $100,000 
and authorized $309,750 additional for continuing contract, which 
was made available by the act of 1906. The act of 1907 appropriated 
$100,000 for maintenance of the improvement. 

The funds thus appropriated have been expended in building a 
seagoing suction dredge {St. Johns) and a river dredge (Jackson- 
ville) ; in dredging, both by contract and by hired labor, using Goa^- 
ernment plant ; in building training walls, and in raising and ^tend- 
ing the jetties. The total expended to June 30, 1907, was $2,121,783.01, 
of which $106,361.64 was for work of maintenance and $175,175.99 
was for construction of seagoing dredge. As a result, a channel of 
the dimensions contemplated by the project has been obtained eA^ery- 
where but at Trout Creek, where a small amount of rock remains to 
be excavated. Shoaling has, however, taken place at a feAv places, 
necessitating work of maintenance. As a result of the expenditure 
for maintenance, the channel has been restored to its full dimensions 
where shoaling had taken place, and low places in the jetties have 
been built up, increasing the scour over the bar. 

The project is about 99 per cent completed. 
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Were it not for the improvement, freight rates from Florida to 
northern points would be 50 per cent greater than they are. 

The St. Johns Eiver is navigable from the mouth to Lake Wash- 
ington, a distance of 276 miles, but for deep-draft vessels only as far 
as J acksonville, 27.5 miles. 

It is proposed to apply the available balance to work of mainte- 
nance. 

The estimated value of the commerce for 1906 is $55,000,000. 

Tonnage by years: 1898, 494,474; 1899, 816,477; 1900, 649,221; 
1901,700,179; 1902,903,191; 1903,1,052,076; 1904,1,000,316; 1905, 
1,406,647; 1906,2,455,101. 

More detailed information ma}^ be found in Eeports of the Chief of 
Engineers for 1895, pages 1586-1604; 1896, pages 1305-1312; 1898, 
pages 1327-1330; 1904, pages 1685-1690; 1905, pages 1291-1295, and 


1906, pages 1215-1218. 

July 1, 1906, balance unexpended $322, 292. 83 

Amount appropriated by river and harbor act approved March 2, 

1907 100, 000. 00 

•Amount allotted appropriations for emergencies in river and harbor 

acts of June 13, 1902, and March 3, 1905 12, 339. 02 

Refundment of overpayment 2. 00 

Receipts from sales 767. 85 

Amount received, damage to Government property 450. 00 


435, 851. 70 

June 30, 1907, amount expended during fiscal year : 

For works of improvement .$251,441.09 

For maintenance of improvement 71, 413. 48 

322,854.57 


July 1, 1907, balance unexpended 112, 997. 13 

July 1, 1907, outstanding liabilities 36, 745. 16 


July 1, 1907, balance available 76, 251. 97 


July 1, 1907, amount covered by uncompleted contracts 35, 326. 43 

(See Appendix PI.) 


2. St. Johns River Florida.^ opposite the city of Jacksonville . — 
The project for improving St. Johns Eiver from Jacksonville to the 
ocean provides for a channel 24 feet deep. Between the navigable 
channel and the pierhead lines at the city of Jacksonville the depths 
are in many places considerably less than 24 feet. A project for 
securing a depth of 24 feet at mean low water from the existing 
channel to the pierhead line on the left bank of the river, between 
the Florida East Coast Eailway bridge and Hogans Creek, ivas 
adopted by the river and harbor act of March 2, 1907. The estimated 
cost is $371,500. The work has not yet begun. 

Further information is contained in House Document No. 663, 
Fifty-ninth Congress, first session. 

Amount appropriated by river and harbor act approved March 2, 


1907 $371, 500. 00 

July 1, 1907, balance unexpended 371, 500. 00 


(See Appendix P 2.) 

3. St. Johns River at Orange Mills fiats^ Florida. — The object of 
this work is to obtain a 13-foot channel at mean low water from 
Jacksonville to Palatka. Before improvement there were four shoals, 
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all near Orange Mills, of less depth than 13 feet. These were For- 
resters Point shoal, least depth 11.6 feet; Orange Mills fiats, 9.8 feet; 
Eacey Point shoal, 10.1 feet; and Tocoi shoal, 11.1 feet. 

The mean range of tide is 0.9 foot. The annual variation of water 
stage is about 3 feet. 

The project, adopted in 1898, is to dredge a channel 200 feet Avide 
and 13 feet deep through the shoals between Jacksonville and 
Palatka. The estimated cost (raised in 1906) is $185,000. 

The total expenditure to June 30, 1907, Avas $93,769.26. The 
result has been to secure at all shoals a channel 13 feet deep at mean 
low Avater, but not of full AAndth. The project is about 57 per cent 
completed. 

The riA^er is navigable to Lake Washington, a distance of 276 miles. 

The existence of the St. Johns wateiway has probably had an 
important effect in keeping down freight rates, but the increase of 
the channel depth to 13 feet has not, so far as knoAvn, caused any 
change in i*ates. 

It is proposed to apply the balance aAuiilable to the AAddening of 
the present channels to 200 feet. 

For more detailed information see Eeport of the Chief of Engi- 
neers for 1898, pages 1344-1348; for 1901, page 1738; for lOM, 
pages 1690-1691. 

The commerce of the upper St. Johns is chiefly in lumber, shingles, 
building material, and general merchandise. 

Tonnage hy years, — 1898, 25,866; 1899, 122,074; 1900, 171,500; 
1901, 67,500; 1902, 137,950; 1903, 269,610; 1906, 559,838. 

July 1, 1906, balance unexpended $1, 365. 74 

Amount appropriated by river and harbor act approved March 2, 1907_ 25, 000. 00 


26, 365. 74 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 135. 00 


July 1, 1907, balance unexpended 26, 230. 74 


Amount (estimated) required for completion of existing ])ro:ject 65,000.00 

(See Appendix P 3.) 


If. Volusia har, Florida . — The object of this improvement is to 
secure a channel 5 feet deep at mean Ioav water from Palatka to San- 
ford. Before improvement the channel at Volusia bar Avas A^ery 
crooked, and its least loAV-Avater depth varied betAveen 3.5 and 4.5 feet. 

The project, adopted in 1879 and modified in 1882 and 1887, pro- 
vided for the construction of tAvo conAmrging jetties, and for dredging,’ 
in order to secure a depth of 5 feet at mean low Avater, at an estimated 
cost of $25,000. 

The project was completed in 1887 and additional Avork required 
is for maintenance. As shoaling is continual, it has been found 
necessary to dredge from time to time in order to maintain the 
requisite depth. 

The total expenditure up to June 30, 1907, was $38,489.97, of which 
$13,489.97 Avas for work of maintenance. As a result, there is noAv a 
channel from Palatka to Sanford of a least depth of about 44 feet 
at mean low stage. As a result of the expenditure for maintenance, 
the channel in many places has been restored to its original dimen- 
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sions where shoaling had taken place. Work of maintenance is now 
in progress. 

The usual variation of water level is 2 feet; the extreme variation, 
to 5 feet. 

The existence of the St. Johns waterway has probably had an 
im|)ortant effect in keeping down freight rates, but the increase of 
the channel depth to 6 feet has not, so far as known, caused any 
change in freight rates. 

For more detailed information see EejDort of Chief of Engineers 
for 1896, pages 1313-1314:; for 1897, page 1550; for 1905, page 1296. 

The commerce in this portion of the river is chiefly in grain, fer- 
tilizers, ship stores, vegetables, and general merchandise. The esti- 
mated value of the commerce for 1905 is $4,260,300. 

Tonnage by years,— 1S9S, 21,959; 1899, 26,358; 1900, 31,511; 1901, 
32,437; 1902, 53,678; 1903, 55,922; 1904, 60,347; 1905, 111,162; 1906, 
412,703. 

Amount appropriated by river aiicl harbor act approved March 2, 1907_ $2/000. 00 


Amount allotted appropriation for emergencies in river and harbor act 
of March 3, 1905 5, 000. 00 

7, 000. 00 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement , 1, 489. 97 

July 1, 1907, balance unexpended : 5,510.03 

July 1, 1907, outstanding liabilities 1,629.37 

.July 1, 1907, balance available 3, 880. 66 

(See Appendix P 4.) 


0 , OMwioalia River^ Florida , — Before improvement this river was 
obstructed by snags, accumulation of drift, and overhanging trees. 

The project adopted in 1891 is to clear the river of obstructions, 
so as to give a navigable channel 4 feet deep at mean low stage from 
the mouth to Leesburg, a distance of 94 miles, at an estimated cost 
of $26,000. The project was modified by the river and harbor act of 
March 2, 1907, which adopted a project for removing obstructions 
and deepening the channel to 6 feet at mean low water from the 
mouth to and including Silver Springs Run at an estimated cost of 
$15,000. This project is printed in House Document No. 782, Fifty- 
ninth Congress, first session. 

Up to June 30, 1907, the total expenditure under this project was 
$25,931.66, of which $14,000 was for work of maintenance. All work 
has been confined to the lower 62 miles of the river. From the nature 
of the country, obstructions recur and must be periodically removed. 

As a general result there is now" a good channel 4 feet deep from 
the mouth for 21 miles, and a practicable channel of the same depth 
as far as Silver Springs Run, a distance of 53 miles from the mouth. 
The river is navigable for very light-draft boats to Leesburg, a dis- 
tance of 94 miles. 

As a result of the expenditure for maintenance, shoal places have 
been dredged and many snags and overhanging trees removed. 

The original project is 40 per cent completed. 

During freshets the water sometimes rises to a height of 4 feet 
above its normal stage. 
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The improvement has had no appreciable effect upon freight rates. 
The commerce concerned is small. The boats using the river are 
chiefl}^ excursion steamers, which run during the winter months. 

Tonnage hy years. — 1898, 4,481 ; 1899, 4,291 ; 1900, 4,847 ; 1901, 
4,580 ; 1906, 9,298. 

For further information see Eeport of Chief of Engineers for 1896, 
pages 1814-1316; for 1905, page 1298. 

Amoaiit appropriated by river and harbor act approved March 2, 1907 _ .$15, 000. 00 
June 30, 1907, amount expended during fiscal year, for works of 


improvement 1, 931. 66 

July 1, 1907, balance unexpended 1.3, 068. 34 

Amount (estimated) required for completion of existing project 1,000.00 

(See Appendix P 5.) 


6. Indian River Florida^ 'between Goat Creeh and, Jujnter Inlet . — 
Indian Eiver is a narrow sound between the coast and an outlying 
fringe of islands. Before improvement the ruling depth was 2.5 feet. 
The tide is negligible. 

The project adopted in 1891 provides for a continuous channel 
between Goat Creek and Jupiter Inlet 5 feet deep at mean low water 
and at least 75 feet wide in the straight reaches, with as much greater 
width as may be required in the turns. The estimated cost is $44,000. 

The total expenditure up to June 30, 1907, Avas $36,686.86. As a 
result there is noAv a channel noAvhere less than 50 feet Avide and 5 feet 
deep between Goat Creek and Jupiter Inlet. The project is 80 per 
cent completed. 

The improvement has had no effect upon freight rates. 

It is expected that the available balance Avill be applied to Avork of 
dredging in continuation of the project and for maintenance. 

The commerce of Indian Eiver is small. No statistics are available 
for 1906. The Avateiuvay is used only by launches, small local 
steamers, and sailing A^essels. 

For history, description, and project see Eeport of Chief of Engi- 
neers for 1896, pages 1318-1320; for 1905, page 1299; 1906, page 
1220 . 

Tonnage by years. — 1901, 66,593; 1902, 91,875. 


July 1, 1906, balance iinexpencled .$2, 218. 38 

Amount appropriated by river and harbor act approA^ed March 2, 1907- 9, 000. 00 


11, 218. 38 

June 30, 1907, amount expended during fiscal year, for works of im- 
piwement 1, 890. 62 


July 1, 1907, balance unexpended 9, 327. 76 


(See Appendix P 6.) 

7. Biscayne Bay^ Florida. — Before improvement, Biscayne Bay 
Avas navigable for boats draAving less than 3 feet of Avater. There 
was a channel, excavated at private expense, 12.5 miles long Avith a 
least clepth of 10.5 feet, from Miami to the Atlantic Ocean near Cape 
Florida. The tidal range in the bay is about 1 foot. 

The river and harbor act of June 13, 1902, adopted in part a plan 
proposed by a Board of Engineer officers appointed in accordance 
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with a provision in the river and harbor act of March 3, 1899. This 
plan contemplated a channel 18 feet deep from the wharves at Miami 
to the sea by way of a line entering the sea at a point about 4,000 
feet north of Norris Cut, and a refuge basin of same depth, 1,200 
feet long and 400 feet wide, in some suitable place, this channel to be 
protected by one or two jetties, as might be found necessary. The 
estimated cost of the entire improvement was $1,493,743. (See H. 
Doc. No. 662, 56th Cong., 1st sess.) The act of 1902 appropriated 
and authorized an expenditure of $300,000 for part of this work, and 
provided that the Florida East Coast Eailway Company should con- 
struct, at its own expense, a basin 1,600 feet long and 500 feet wide 
adjacent to the wharves at Miami and the channel from said basin 
to the east side of the proposed refuge basin on the east side of the 
bay; that the amounts appropriated and authorized by Congress 
should be expended in constructing and protecting the portion of the 
channel extending to the sea from the terminus of the channel to be 
constructed by the railway company, of such approximately uniform 
depth and of such width as would best serve the interest of naviga- 
tion and as could be constructed with the funds appropriated and 
authorized. The act. further provided that before any part of the 
appropriation should be expended the said railway company should 
enter into a contract with the United States for the performance 
of its part of the work. The act authorized work by continuing 
contract. 

The act of March 2, 1907, modified the project by prescribing a 
width of 100 feet for the dredged channel, and by providing for a 
jetty on the southern side of the entrance. The total estimated cost 
of the wmrk authorized by Congress is $546,000, of which $146,000 
remains to be appropriatecl under contract authorization of 1907. 

The total expenditure up to June 30, 1907, was $207,643.98, of 
which $9,759.17 was for emergency work of shore revetment. As a 
result there is now a depth of 10 feet across the bay and the northern 
jetty is completed. 

It is expected that the available balance and the additional amount 
provided for by the act of March 2, 1907, will be apjDlied to work of 
dredging in completion of the project, extending the north break- 
water, and building a breakwater on the southern side of the entrance. 

The project is about 36 per cent completed. 

In view of the probable completion of a deep-water channel in 
the near future, a schooner line has been established between Miami 
and New York, which carries freight at considerably lower rates 
than are charged by the railroad. 

A description of the bay, with report and recommendations of a 
Board of officers, may be found in Eeport of the Chief of Engineers 
for 1900, pages 1986 to 2013. (See also Eeport for 1905, pp. 1300- 
1302.) 

The commerce of Biscayne Bay is in cattle, fertilizers, lumber, 
fruits, vegetables, grain, and general merchandise. Estimated value 
for 1906, $1,100,000. 

Tonnage by years: 1899, 18,089; 1902, 8,390; 1903, 13.319; 1904, 
16,788 ; 1905, 40,700 ; 1906, 56,405. 
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July 1, 1906, !)aUmce unexpended $113, 706. 29 

Amoiiut appropriated by river and harbor act approved March 2, 1907. 100, 000. 00 


June 30, 1907, amount expended during fiscal year : 

For works of improvement $11, 174. 79 

For maintenance of improvement 175.00 

Balance deposited, emergencies in river and harbor 

works 240. 83 


213, 706. 29 


11, 590, 62 


July 1, 1907, balance unexpended 202, 115. 67 

July 1, 1907, outstanding liabilities 1 12, 579. 51 


July 1, 1907, balance available 189, 536. 16 


July 1, 1907, amount covered by uncompleted contracts 80, 107. 47 

Amount (estimated) reauired for completion of existing project 146,000.00 


r Amount that can be profitably expended in fiscal year ending .June 30, 

1909, for works of improvement, in addition to the bjilance unex- 
pended July 1, 1907 . 146,000.00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix P 7.) 

8. Earhor at Key We8t^ Fla,^ and entmnce thereto . — The entrance 
referred to is the northwest channel. ^Vhile Key West Harbor 
accommodates vessels drawing about 27 feet, the ruling depth over 
the northwest bar, before improvement, was 10.5 feet at mean low 
water. The main tidal range is 2.6 feet. 

The project adopted in 1889 contemplated a cliaiiiiei 17 feet deep 
at mean low water. This was to be secured by building two stone 
jetties, one to the northeast and one to the west of the chaniieL 
converging toward the bar, and by dredging, if iiecessaiw. The esti- 
mated cost of the east jetty was ^500,000. No estimate was made of 
the entire project. 

The act of March 2, 1907, modified the project by authorizing con- 
tinuance of work on the existing jetties, or the building of training 
walls, in the discretion of the Secretary of War. 

The total expenditure to June 30, 1907, was $513,509.80, of which 
$2,500 was for survey, $360,000 for work on jetties, $70,989.18 for 
work of dredging, and $80,000 for construction of a seagoing suction 
dredge. As a result, the east jetty is about 50 per cent completed 
and the west jetty about 20 per cent, the seagoing suction dredge is 
completed, and a channel has been dredged having a least depth of 
17 feet at mean low water over the northwest bar and a width of 100 
feet. The maximum draft that could be carried on June 30, 1907, 
was 15.5 feet at mean low water. 

It is proposed to apply the available balance to dredging and to 
work on jetties or training walls, as may be decided by the Secretary 
of War. 

The existence of the northwest channel has an important effect 
upon freight rates between Key West and Tampa. There has been 
no perceptible change on account of the work of deepening. 

The commerce is chiefly in cattle, fertilizers, tobacco, sponges, and 
general merchandise. The estimated value for 1905 is $6,536,335. 
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Commercial statistics for the past year are not at present available. 
Tonnage by years: 1898, 72,968; 1899, 130,713; 1900, 30,594; 1901, 
18,863; 1902, 14,146; 1903, 134,043; 1904, 174,305; 1905, 132,774. 

For further information see Eeport of Chief of Engineers for 1896, 
pages 1325-1327; for 1898, page 1371; for 1900, page 1983; for 1904, 
page 1738 ; for 1905, page 1302 ; for 1906, page 1223. 


July 1, 1906, balance unexpended $10, 572. 77 

Amount appropriated by river and harbor act approved March 2, 1907_ 200, 000. 00 

Money value property lost by employee 51. 87 

Refundment of overpayment paid prior to July 1, 1906 . 10 


210, 624. 74 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $11, 560. 45 

By Treasury settlement 44497, accounts of Major 

Sanford 20. 62 

11, 581. 07 


July 1, 1907, balance unexpended 199, 043. 67 

July 1, 1907, outstanding liabilities 324. 08 

July 1, 1907, balance available 198, 719. 59 

Amount (estimated) required for completion of existing project Unknown. 

(See Appendix P 8.) 


P. Kissmimee River^ Florida . — Before improvement the Kissimmee 
Elver was tortuous, shallow, and obstructed b}^ snags and over- 
hanging trees. At ordinary stages the least depth was about 2 feet, 
and in dry seasons navigation was altogether suspended. Canals 
had been made through some of the ivorst bends by iDilvate enterprise. 

The project, adopted June 13, 1902, provided for a channel 30 
to 60 feet wide and 3 feet deep at ordinary low-water stages in the 
Kissimmee Eiver (including the connecting canals and lakes) from 
the town of Kissimmee to Fort Bassinger, and for a channel 25 feet 
wide and 3 feet deep in Istokpoga Creek. The estimated cost of 
the improvement ivas $24,220.90. 

The amount expended upon the work of the existing project to 
June 30, 1907, was $16,264.39, of which $1,258 was for maintenance. 

As a result there is a channel 3 feet deep for 30 miles south from 
the head of navigation, and the project is 67 per cent completed. 

The maximum draft that can be carried at ordinary low-water 
stage is 15 inches. The annual variation of level of water surface 
is about 4 feet. 

The town of Kissimmee is at the head of navigation. The entire 
route from Kissimmee to Fort Bassinger, 99^ miles, is navigable. 

The commerce of Kissimmee Eiver is in lumber, cattle, fish, naval 
stores, fruits, vegetables, and general merchandise. The value of 
the commerce for the year 1906 was $310,303. 

Tonnage by vears: 1901, 3,670; 1902, 9,655; 1903, 10,652; 1904, 
2,863; 1905, 9,911; 1906, 10,111. 

The project has lowered freight rates by enabling the steamboats 
to run more nionths in a year than they did formerly. Freight is 
hauled by wagons when steamboats are not running, as there are no 
railroads in the vicinity. 

For reference to examination and survey, see page 289, Eeport 
of the Chief of Engineers for 1904. 
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It is proposed to apply the available balance to dredging, bulk- 
heading, and removal of obstructions in order to extend the 3-foot 
channel to Fort Bassinger, and to dredge shoal places and trim over- 
hanging trees in Istokpoga Creek. 

The work proposed is' partly for extension of benefits and partly 
to make the improvement available. 

July 1, 1906, balance unexpended $04. 53 

Amount appropriated by river and harbor act approved March 2, 1907_ 12, 221. 00 


12, 315. 53 

June 30, 1907, amount expended during fiscal year : 


For works of improvement $815. 92 

For maintenance of improvement 543. 00 

1, 358. 92 


July 1, 1907, balance unexpended 10, 956. 61 

July 1, 1907, outstanding liabilities 1, 972. 87 

July 1, 1907, balance available 8, 983. 74 


(See Appendix P 9.) 

10. Orange River.^ Charlotte IlafrOor.^ and Galoosahatchee Kive9\ 
Florida . — These works w^ere consolidated by the act of June 13, 
1902. 

{a) Orange River . — Before improvement the least deptli was 2.5 
feet at mean low water, and the channel was obstructed by snags 
and overhanging trees. 

The project, adopted June 13, 1902, provides for a channel 50 feet 
wide and 4 feet deep at mean low water from the mouth of the river 
to the head of navigation. The estimated cost was $2,500. 

The total expenditure up to June 30, 1907, was $3,000, of which 
$1,000 was for work of maintenance. 

The project was completed in 1903, but dredging and snagging 
will be necessary from time to time. 

There is now a navigable channel 4 feet deep from the mouth of 
the river to the head of navigation. 

The maximum draft that can be carried at mean low water is 4 
feet. The mean rise and fall of tide is 1 foot. The annual varia- 
tion of water level on account of freshets is about 2 feet. 

The head of navigation is the iron bridge at Buckingham, miles 
from the mouth of the river. 

The commerce of Orange Eiver is in fruit, vegetables, fertilizers, 
lumber, and general merchandise. The value of the commerce for 
the year 1906 was $363,331. 

Tonnage by years: 1896, 1,250; 1902, 7,155; 1903, 8,555; 1904, 
3,099; 1905, 2,074; 1906, 6,258. 

The freight rates are practically the same as before the improve- 
ment was made. 

For reference to examination and survey, see page 291, Eeport of 
Chief of Engineers for 1904. 

Amount allotted from appropriation by river and harbor act approved 


March 2, 1907 $ 1 , OOO. 00 

July 1, 1907, balance unexpended 1 , oOO. 00 
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(i) Gharlotte Harbor and Galoosahatchee River from Puntarasa to 
Punta Gorda, — This project was completed in 1903, and no further 
work is proposed. The amount expended is $106,000. 

(c) Galoosahatchee River between Puntarasa and Fort Thomp- 
,son, — Before improvement there was a navigable channel with a least 
depth of 5 feet at mean low water from Puntarasa to Fort Myers, and 
thence with a least depth of 3.5 feet to Fort Thompson. The upper 
river was obstructed by snags and overhanging trees. 

The project, adopted in 1882 and modified in 1886 and 1888, pro- 
vided for a channel 100 feet vude and 7 feet deep at mean low water 
from the mouth to Fort Myers, for a channel 4 feet deep at mean low 
water across the shoal at Beautiful Island, and for snagging and 
cutting trees on the upper river. 

The project was completed in 1901, at a total cost of $33,600; the 
results contemplated were obtained. 

Since that time $5,836.10 has been expended in work of mainte- 
nance. As a result there is a channel 4 feet deep from Fort Myers to 
Fort Thompson. 

This channel is at present obstructed by snags and overhanging 
trees. 

The maximum draft that could be carried on June 30, 1907, was 
7 feet from the river entrance to Fort Myers and thence 4 feet to Fort 
Thompson. The mean rise and fall of tide at the river entrance is 
1.6 feet. During freshets the water level in the upper reaches of the 
river rises consid^erably. The head of navigation is Fort Thompson. 
The navigable portion of the river from the mouth to Fort Thompson 
is 59.5 miles long. 

The commerce of Galoosahatchee Eiver is in fruits, vegetables, lum- 
ber, and general merchandise. The value of the commerce for the 
year 1906 was $2,146,400. 

Tonnage by years : 1899, 33,101 ; 1900, 22,737 ; 1902, 27,895 ; 1903, 
27,576 ; 1904, 12,255 ; 1905, 9,577; 1906, 22,265. 

The constant influx of settlers and the rapid increase of cultivated 
acreage is partly if not wholly attributable to the improvement of the 
river. 

No change in the nature of the commerce has resulted from the 
improvement. The freight rates are practically the same as before 
the improvement was made. 

Reference to report on examination ordered b}^ the river and harbor 
act of March 3, 1905, will be found on page 332 of the Annual Report 
of the Chief of Engineers for 1906. 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 $2, 000. 00 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 336. 10 

July 1, 1907, balance unexpended 1, 663. 90 

July 1, 1907, outstanding liabilities— 917.81 


July 1, 1907, balance available. 
■ ENO 1907 — ^ — 22 


746. 09 
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CONSOLIDATED. 

Amount appropriated by river and harbor act approved March 2, 1907- $3, 000. 00 
June 30, 1907, amonnt expended during fiscal year, for maintenance 


of improvement 336. 10 

July 1, 1907, balance unexpended 2, 663. 90 

July 1, 1907, outstanding liabilities 917. 81 

July 1, 1907, balance available 1, 746. 09 

(See Appendix P 10.) 


IL Sarasota Bay^ Florida , — Before improvement there was a nav- 
igable channel in Sarasota Bay with least depth of 5 feet at mean low 
water, except at two shoals, where the depths were 4.3 and 3.5 feet, 
respectively. Little Sarasota Bay had a channel with a least depth 
of 1.2 feet at mean low water, except at one shoal which was bare at 
low water. 

The project, adopted in 1889, provides for a channel 100 feet wide 
and 5 feet deep at mean low water from Tampa Bay to Sarasota at an 
estimated cost of $17,500. 

The sum of $10,000 had been expended under this project when it 
was modified (in 1896) to include a channel 75 feet wide and 3 feet 
deep in Little Sarasota Bay from Sarasota to Caseys Pass. The esti- 
mated cost of completion of the entire project was $45,000, making* a 
total estimate of $55,000. 

The river and harbor act of March 2, 1907, jorovides for continuing 
improvement from Tampa Bay to Venice, $22,500. Venice is about 2 
miles southeasterly from Caseys Pass. No survey of the intervening 
waters has ever been made. The addition of this work necessitates an 
increase of $15,000 in the estimated cost of the project. 

The total expenditure up to June 30, 1907, was $36,304.42, of which 
$8,714.66 was for work of maintenance. 

The project, as modified by the river and harbor act of March 2, 
1907, is about 42 per cent completed. 

As a result there is a channel 50 feet wide, 5 feet deep at mean low 
water, from Tampa Bay to Sarasota, and thence 3 feet deep to Black- 
burns Point. 

The maximum draft that could be carried on June 30, 1906, was 5 
feet to Sarasota and 3 feet to the southerly end of the dredged cut 
near Blackburns Point. Mean rise and fall of the tide is 1.5 feet. 
The navigable channel from the northerly entrance to Blackburns 
Point is 33| miles long. 

The commerce of Sarasota Bay is in fruits, vegetables, fish, naval 
stores, lumber, and general merchandise. The value of the commerce 
for the year 1906 was $641,645. 

Tonnage by years: 1899, 9,424; 1902, 4,313; 1903, 4,755; 1904. 
25,479; 1905, 8,556; 1906, 12,010. 

The freight rates have been lowered 25 to 50 per cent, depending 
on freight classification, since the improvement was undertaken. 

For reference to examination and survey see page 293, Ileport of 
Chief of Engineers for 1904. 
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July 1, 1906, balance unexpended $4, 902. 91 

Amount appropriated by river and harbor act approved March 2, 1907_ 22, 500. 00 
Receipts from sales 40. 75 


27, 443. 66 

June 30, 1907, amount expended during fiscal year : 

For works of improvement 1 $3, 804. 42 

For maintenance of improvement 4, 902. 91 

8, 707. 33 


July 1, 1907, balance unexpended 18, 736. 33 

July 1, 1907, outstanding liabilities : 2, 489. 64 


July 1, 1907, balance available 16, 246. 69 


Amount (estimated) required for completion of existing project 15,000.00 

(See Appendix P 11.) 

12, Manatee River ^ Florida , — Before improvement, there was a 
least depth of 9 feet at mean low water over the bar at the river 
mouth; thence to Palmetto the least depth was about 6 feet; thence 
to Bradentown about 3 feet; thence to Ellenton 7 feet; thence to 
Pocky Bluff 6 feet; thence to Bye 1-| feet. 

The first project, adopted in 1882, contemplated a channel 100 feet 
wide and feet deep at mean low water from Tampa Bay to Shaw 
and McNeills points, a distance of 4 miles. This was changed in 1886 
so as to provide for a channel 100 feet wide and 8 feet deep from 
Tampa Bay to Manatee, a distance of 9 miles. 

The total expenditure under this project was $34,000. 

In 1892 a new project was adopted, reverting to the original plan 
of a channel 13 feet deep and 100 feet wide to Shaw and McNeills 
points. The estimated cost was $39,000. The sum of $12,000 was 
expended under this project. 

As a result of work under all these projects, a channel was obtained 
■ 100 feet wide and 9 feet deep to Bradentown, thence 8 feet deep to 
Manatee. 

In 1897 a project was adopted for a cut-off to Terraceia Bay, at an 
estimated cost of $20,000. This was completed to a width of 100 
feet and a depth of 6 feet at mean low water, for a total expenditure 
of $13,342. 

The present project, adopted March 3, 1905, provides for a channel 
100 feet wide and 9 feet deep from McNeills Point to Eocky Bluff, 
and a channel 75 feet wide and 4 feet deep from Eocky Bluff to Eye. 
The estimated cost is $53,710. 

The total expenditure on the present project up to June 30, 1907, 
was $11,829.04. There is now a channel 100 feet wide, and 7 feet deep 
at mean low water as far as Eocky Bluff, thence 75 feet wide and 4 
feet deep to Eye. 

A maximum draft of 9 feet at mean low water could be carried to 
Bradentown, 8 feet to Ellenton, 7 feet to Eocky Bluff, and 4 feet to 
Eye, on June 30, 1906, and 6 feet through Terraceia Cut-off. 

Mean rise and fall of tides at Manatee Eiver entrance is 1.6 feet. 
The annual variation of water surface in the upper river on account 
of freshets is about 3 feet. 

The head of navigation is Eye, and length of the navigable channel 
is 20 miles. 
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The commerce of the river is in fruits, vegetables, fuller’s earth, 
lumber, naval stores, and general merchandise. The value of the 
commerce for the year 1906 was $3,671,541. 

Tonnage by years; 1898, 23,800; 1899, 43,542; 1900, 55,162; 1902, 
34,495; 1903,44,367; 1904,46,517; 1905,49,644; 1906,88,153. 

Freight rates have not materially changed as a result of the 
improvement. 

For report of examination and survey made in 1902, see pages 
1749-1756, Keport of Chief of Engineers for 1904. 

It is proposed to apply the available balance to dredging in order 
to complete the project, and to maintenance. 

The present project was 30 per cent completed on June 30, 1907. 

The work proposed will be partly for extension of benefits and 
partly to keep the improvement available. 

July 1, 1906, balance unexpended $231. 17 

Amount appropriated by river and harbor act approved March 2, 1907_ TO, 710. 00 


70, 941. 17 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 2, 051. 41 

July 1, 1907, balance unexpended 68, 889. 76 

July 1, 1907, outstanding liabilities 420. 77 

July 1, 1907, balance available 68, 468. 99 

(See Appendix P 12.) 


IS, Tampa Bay^ Florida , — Before improvement the least depth 
between the Gulf of Mexico and Port Tampa was 13 feet. 

The first project, adopted August 11, 1888, contemplated a channel 
200 feet wide and 20 feet deep at mean low water from Tampa Bay to 
Old Tampa Bay. The estimated cost was $63,000. Prior to this 
work was carried on in connection with improvement of Hillsboro 
Bay. 

The total expenditure under this project was $50,000. 

A new project was adopted March 3, 1899. It provided for a chan- 
nel 27 feet deep at mean low water from the Gulf of Mexico to Port 
Tampa, 500 feet wide across the bar and 300 feet wide in bay, a chan- 
nel of full width and 24 feet deep to be first secured, and sub- 
sequently deepened. The estimated cost was $750,000. 

The total expenditure under this project was $345,045.80. As a 
result a channel was formed 128 to 300 feet wide, with a least depth 
of 24 feet at mean low water. 

The project was modified March 3, 1905, by reducing the proposed 
depth to 26 feet and by providing that no expenditure should be made 
until the owners of the terminals at Tampa Bay should by valid con- 
tract agree that the wharfage charges at such terminals should be sub- 
mitted for approval to the Secretary of War. A schedule of such 
charges was approved by the Secretarj^ of War on October 26, 1906. 

The amount expendecl under the revised project to June 30, 1907, 
was $35,767.73, including contingent expenses and completion of the 
U. S. dredge Key West, 

The modified project is 8 per cent completed. 

The maximum draft that can be carried at mean low water is 24 
feet. Mean rise and fall of tide at Tampa Bay entrance is 1.5 feet 
and at Port Tampa 2 feet. 
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The head of navigation for 24-foot draft is Port Tampa, 35 miles 
from deep water in the Gulf of Mexico. 

The commerce is in phosphate, lumber, coal, crude petroleum, 
tobacco, grain, and general merchandise. The value of commerce for 
the 3^ear 1906 was $30,551,511. 

Tonnage by years: 1896, 276,638; 1898, 236,136; 1899, 238,305; 
1900, 350,761; 1901, 416,503; 1902, 462,703; 1903, 435,867; 1904, 
591,181; 1905,604,131; 1906,838,378. 

The freight rates have been lowered 20 per cent on phosphate ship- 
ments since the improvement was undertaken. 

It is proposed to expend the available balance in dredging. The 
proposed work is for extension of benefits. 

For report of examination and survey of Tampa Bay see Eeport of 
Chief of Engineers for 1897, page 1596 et seq. 

.July 1, 1906, balance unexpended $261, 134. 00 

Receipts from sales • 95 

261, 134. 95 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement : 934. 77 

July 1, 1907, balance unexpended 229, 200. 18 

July 1, 1907, outstanding liabilities 2, 911. 11 

July 1, 1907, balance available 226, 289. 07 

(See Appendix P 13.) 

IJf. Hillsloro Bmj^ Florida . — Before improvement the channel from 
deep water in Hillsboro Bay to the city of Tampa was narroAV and 
tortuous, with least depth of about 4 feet at mean low water. 

The first project, adopted in 1880, provided for a channel 9 feet 
deep at mean low water, 150 feet wide in the bay and 200 feet wide 
in Hillsboro Eiver. In 1888 the proposed depth was reduced to 8 
feet. This project was practically completed in 1893, at a cost of 
$80,000. 

A second project, adopted March 3, 1899, contemplated a channel 
12 feet deep at mean low water, 150 feet wide in the bay and 200 feet 
wide in the river, from the 12-foot contour in the bay to a point 100 
feet south of the Lafayette Street Bridge in Hillsboro Eiver. The 
estimated cost was $300,000. The total expenditure under this proj- 
ect was $275,000. The project was completed, except that the width 
in the river was onty 100 feet and a small part of the bay channel 
was not of full width. 

The present project was adopted March 3, 1905. It contemplates 
a channel 20 feet deep at mean low water and 150 feet wide from 
the lower bay to the mouth of Hillsboro Eiver, with a turning basin 
at the inner end 450 feet Avide and 1,050 feet long. The estimated 
cost is $448,350. 

The total expenditure up to June 30, 1907, under this project was 
$299,990.05. 

The jDroject is 88 per cent completed. 

The turning basin is finished except for a small quantity of rock in 
the upper end, and 37,335 feet of the channel was completed. 

The maximum draft that can be carried through Hillsboro Bay to 
the head of navigation is 12 feet at mean low water. 
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Mean rise and fall of tlie tide is 2.2 feet. 

The commerce of Hillsboro Bay is in fruits, vegetables, lumber, 
coal, cattle, fish, naval stores, fertilizers, fuller’s earth, tobacco, and 
general merchandise. The value of the commerce for the year 1906 
was $18,857,177. 

Tonnage, by years: 1898, 32,070; 1899, 87,740; 1900, 96,029; 1901, 
131,208; 1902, 169,844; 1903, 228,252; 1904, 274,399; 1905, 307,460; 
1906, 450,056. 

The freight rates by water have been lowered about 25 per cent 
since the improvement was undertaken. 

For reference to examination and survey see page 295 of Keport of 
Chief of Engineers for 1904. 

It is proposed to expend the available balance for completion of the 


project. 

July 1, 1906, balance unexpended ^ $357,440.41 

Receipts from sales 2. 90 


357, 443. 31 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 209, 065. 72 

July 1, 1907, balance unexpended 148, 377. 59 

July 1, 1907, outstanding liabilities 25, 974. 98 

July 1, 1907, balance available 122, 402. 61 

July 1, 1907, amount covered by uncompleted contracts 54, 494. 29 

(See Appendix P 14.) 


15. Crystal.^ Andote^ and Smoanee rivers.^ Florida . — These works 
were consolidated by the act of June 13, 1902, and included Manatee 
and Withlacoochee rivers. The river and harbor act of March 3, 1905, 
made separate provision for Manatee Eiver, and the act of March 
2, 1907, made separate provision for Withlacoochee Eiver. 

{a) Crystal River . — Before improvement the channel from the 
Gulf of Mexico to the town of Crystal Eiver was tortuous and shal- 
low, the least depth being 2.7 feet at mean low water. The entrance 
to the river was obstructed by reefs and sand bars. 

The project, adopted June 13, 1902, contemplates a channel 60 
feet wide and 6 feet deep at mean low- water from the Gulf to the 
town of Crystal Eiver, The estimated cost is $84,647.46. 

The total expenditure to June 30, 1907, was $22,700, of which $2,700 
was for completion of the dredge Florida. 

The project was completed on December 6, 1906. 

The maximum draft that can be carried at mean low water is 6 
feet. Mean rise and fall of the tide is 2.3 feet. 

The town of Crystal Eiver is at the head of navigation, and the 
length of the navigable channel is 9 miles. 

The commerce of Crystal Eiver is in lumber, pencil cedar, oysters, 
fish, and general merchandise. The value of the commerce for the 
year 1906 was $159,170, 

Tonnage, by years: 1902, 1,785; 1903, 725; 1904, 6,875; 1905, 
7,474; 1906, 8,291. 

The freight rates have been loAvered 10 per cent since the improve- 
ment was undertaken. 

For reference to examination and survey see page 296 of Eeport 
of Chief of Engineers for 1904. 
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It is proposed to expend the available balance in maintenance. 

July 1, 1906, balance unexpended 

Amount deposited, rent of dredge Florida 206. TIj 

14,842.94 

June 30, 1907, amount expended during fiscal year, for works of im- ^ 

provement 12, 336. 2L 


July 1, 1907, balance unexpended— 
July 1, 1907, outstanding liabilities. 


2, 506. 72 
640. 00 


July 1, 1907, balance available 1,866. 

(h) Anclote River ^ Florida . — Before improvement the channel 
below Tarpon Springs was nai-row and tortuous, and obstructed by 
shoals. The least mean low water depth was 2 feet. 

The project, adopted March 3, 1899, contemplates a channel 100 
feet wide and 6 feet deep at mean low water from Anclote anchorage 
to Sponge Harbor and thence 4 feet deep at mean low water to the 
county bridge at Tarpon Springs. The estimated cost was $51,500. 

The total expenditure to June 30, 1907, was $20,000. There is 
now^ a channel 6 feet deeji and 50 feet to 100 feet wide from Anclote 
anchorage to Sponge Harbor, and a channel 50 feet wide and 4 feet 
deep from Sponge Harbor to the bridge at Tarpon Springs. 

The maximum draft that can be carried at mean loiv water is 6 
feet from Anclote anchorage to Sponge Harbor and thence 4 feet to 
the county bridge at Tarpon Springs. 

The mean rise and fall of tide at Anclote River entrance is 2 feet. 
The head of navigation is the county bridge at Tarpon Springs. The 
length of the navigable channel is 5 miles. 

The commerce of Anclote River is in sponges, lumber, naval stores, 
and general merchandise. 

Tonnage, by years: 1899, 1,441; 1900, 1,000; 1903, 2,138; 1904, 
8,310; 1905, 3i,050. No statistics are available for 1906. 

The freight rates have been lowered about 20 per cent. 

It is proposed to expend the available funds in dredging in con- 
tinuation of the improvement. 

The project was 39 per cent completed at end of the fiscal year. 

For reference to examination and survey see page 297 of Report 
of Chief of Engineers for 1904. 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 000. 00 


July 1, 1907, balance unexpended 17, 000. 00 

July 1, 1907, outstanding liabilities 1, 100. 00 

July 1, 1907, balance available 15, 900. 00 


Amount (estimated) required for completion of existing project 14,500.00 

(d) Suwanee River Florida . — Before improvement the channel in 
the Suwanee River wms narrow and tortuous, and obstructed by a bar 
at the entrance and by bowlders, soft rock shoals, snags, and over- 
hanging trees. The least depth at mean low-water stage was 15 
inches. 

The project, adopted in 1879, provides for a channel 150 feet wide 
and 5 feet deep from the mouth to Rollands Bluff (75 miles) and 
thence 60 feet wide and 4 feet deep to Ellaville (60 miles). This is 
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to be secured by dredging, building wing dams, and snagging. The 
estimated cost is $65,158. 

The total expenditure up to June 30, 1907, was $67,836.90, of which 
$8,378.76 was for maintenance. 

The project was 92 per cent completed on June 30, 1907. 

As a result there is now a channel 5,8 feet deep at mean low water 
and 50 feet wide from the Grulf of Mexico to a distance of one-half 
mile above the mouth of the river, and thence to Kollands Bluff a 
channel 5 feet deep at mean low water and 100 feet wide. From Eol- 
lands Bluff to Beesons shoal, 2-| miles below Ellaville, there is a chan- 
nel 4 feet deep at mean low water and varying from 30 to 100 feet in 
width. 

The maximum draft that can be carried at the river entrance is 
about 4 feet. 

Mean rise and fall of tide at Suwanee Eiver entrance is 2.4 feet. 
The annual variation of the water surface in upper river on account 
of freshets is about 5 feet. 

The village of Ellaville is at the head of navigation. Length of 
the navigable channel is 135 miles. 

The commerce of Suwanee Eiver is in lumber, naval stores, and 
general merchandise. The value of the commerce for the year 1904 
was $468,557. 

Tonnage, by years: 1898, 106,346; 1899, 76,878; 1904, 7,658. 

The commercial statistics for the calendar year 1906 are not 
available. 

The improvement has had no effect on freight rates. Only three 
steamers now operate on the river occasionally. 

It is proposed to expend the available funds in dredging. 

The proposed work is for extension of benefits. 


July 1, 1906, balance unexpended — $8, 278. 76 

Amount allotted from appropriation by river and barbor act ap- 
proved March 2, 1907 8, 000. 00 


16, 278. 76 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 8, 378. 76 


July 1, 1907, balance unexpended 7,900.00 


CONSOLIDATED. 


July 1, 1906, balance unexpended $22, 914. 98 

Amount appropriated by river and barbor act approved March 2, 1907- 25, 000. 00 

Received for rent of dredge Morula 206. 72 


48, 121. 70 

$12, 3:36. 22 
8, 378. 76 

20, 714. 98 


July 1, 1907, balance unexpended — 27, 406. 72 

July 1, 1907, outstanding liabilities 1, 740. 00 

July 1, 1907, balance available 25, 666. 72 


Amount (estimated) required for completion of existing project — - 14,500.00 
(See Appendix P 15.) 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 
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16. WitJilacoochee River Florida . — Before improvement the en- 
trance to the Withlacoochee Eiver was crooked and obstructed by 
reefs. The least depth at mean low water was about 3 feet. Yessels 
loaded and discharged at an anchorage (called the loading pool) 
about 9 miles from the entrance. Inside the mouth there was a de|)th 
of 7 to 8 feet as far as Inglis, a distance of 9 miles. 

The original project, adopted in 1879, provided for a channel hav- 
ing an available depth of 2 feet during about half the year from the 
mouth of the river to Pembertons Ferry, a distance of 77 miles, and 
was completed in 1892, at a cost of $24,403.62. A balance of $296.38, 
together with $5,000 from the consolidated appropriation made by 
the river and harbor act of 1902, was applied to the construction of 
the dredge Florida. 

A project adopted June 13, 1902, provided for straightening the 
channel from the loading pool to the river mouth and deepening it to 
8 feet, and for work of maintenance. 

The amount expended to June 30, 1907, was $30,000.41. As a 
result there is now a channel with a least depth of 7.8 feet at mean 
low water and a least width of 60 feet through the most obstructive 
shoals. 

No work has been done during the fiscal year and no money 
expended. 

A good deal of dredging has been done by the Port Inglis Terminal 
Company, under permission granted by the Secretary of War. 

The present project, adopted by the river and harbor act of March 
2, 1907, provides for a channel 100 feet wide and 10 feet deep at mean 
low water from Port Inglis to the anchorage in the Gulf of Mexico, 
at an estimated cost of $215,400, and $5,000 annually for maintenance. 
The act authorized continuing contracts for completing the work in 
the sum of $150,000, which is yet to be appropriated. 

The mean rise and fall of tide at Withlacoochee River entrance is 
2.8 feet. The annual variation of water surface in the upper river 
on account of freshets is about 6 feet. 

The head of navigation is Pembertons Ferry. 

Length of the navigable channel from the loading pool in the Gulf 
of Mexico to Port Inglis, at mouth of the river, is 9 miles; thence 
up the river to Inglis, 9 miles; thence to Pembertons Ferry, 68 miles. 

The commerce of Withlacoochee River is in phosphate, lumber, 
coal, iron pyrites, and general merchandise. Port Inglis, at mouth 
of the river, is a subport of entry. Vessels ply regularly from the 
anchorage basin off the river entrance to European ports with cargoes 
of phosphate. 

The value of the commerce for 1906 was $1,977,628. 

Tonnage, by years: 1899, 4,941; 1900, 2,550; 1902, 74,047; 1903, 
115,269; 1904, 123,369; 1905, 249,884; 1906, 181,226. 

The freight rates have been reduced about 30 per cent since the 
improvement was begun. 

it is proposed to expend the available funds for dredging. The ad- 
tional appropriation asked for is for works of improvement in fur- 
therance of the project. 
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For improvement of the river, see Eeport of Chief of Engineers 
for 1904, pages 298-299 and 1710-1711. 

For repoidi on preliminary examination and survey authorized by 
the river and harbor act of March 3, 1905, see House Document No. 
483, Fifty-ninth Congress, second session. 

Amount appropriated by river and harbor act approved March 2, 

1907 $65,400.00 

July 1, 1907, balance unexpended 65, 400. 00 

Amount (estimated) required for completion of existing project 150,000.00 

'Amount that can be profitably expended in fiscal year ending June 

30, 1909, for works of improvement, in addition to the balance un- 

. expended July 1, 1907 — 150,000.00 

Submitted in compliance with requirements of sundry civil act of 

June 4, 1897. 

(See Appendix P 16.) 

17. Removing the water hyacinth from Florida waters . — Before 
improvement many Florida rivers, especially the St. Johns and its 
tributaries, were badly obstructed b}^ packs of hyacinths. The first 
project, aclopted March 3, 1899, provided for the construction of a 
boat and booms, and for destroying the water hjuacinths by crushing. 
The estimated cost was $36,000, plus an undetermined amount for 
annual expenditure. Nothing was done under this project, as expe- 
rience in Louisiana showed that destruction by crushing was imprac- 
ticable. 

In 1902 a new project was adopted, providing for the destruction 
of the hyacinths by any means whatsoever. The plan adopted under 
this project was to spray the plants ivith an arsenical compound. 
The estimated cost was $50,000 per annum. 

Under this project the sum of $84,977.97 was expended. A steamer 
was purchased and fitted up for spra 3 dng, and the main stream of the 
St. Johns River and a number of tributaries were cleared of hya- 
cinths. 

The act of 1905 modified the project b}^ prohibiting any process 
injurious to cattle. The plan consequent^ adopted is to close inlets, 
sloughs, etc., with booms, to break up the packs with a suitable boat, 
and propel them into the current in order that they mai^ float away. 

The total amount expended up to June 30, 1907, was $101,336.24. 
As a result, in addition to results of experiments, 11 miles of the 
Withlacoochee River and 15 miles of the Kissimmee River have been 
cleared of h 3 ^acinths. 

It is expected that the available balance will be expended in remov- 
ing the hyacinth from the navigable streams of Florida. 

For further information see Reports of the Chief of Engineers for 
1899, pages 1612-1623; for 1901, pages 1746-1749; for 1903, pages 
1184-1186; for 1904, pages 1712-1713; for 1905, page 1318; for 1906, 
pages 1224-1225. 
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July 1, 1906, balance unexpended $18, 582. 82 

Amount appropriated by river and harbor act approved March 2, 1907_ 15, 000. 00 

Receipts from sales 8. 00 


33, 590. 82 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 8, 919. 06 


July 1, 1907, balance unexpended. 24, 671. 76 

July 1, 1907, outstanding liabilities. 811. 58 


July 1, 1907, balance available 23, 860. IS 

(See Appendix P 17.) 


18. Removing sunken vessels craft obstructing or endangering 
navigation. — On June 30, 1906, the sum of $1,200 was allotted from 
the indefinite appropriation for removing an obstructive wreck from 
the channel of St. Johns Elver, Florida, near Pilot Town front range 
beacon. Contract for the work ivas entered into on October 12, 
1906, with Chas. W. Johnston, of Lewes, Del. The contract price 
was $1,073. The work of removal began November 20 and was com- 
pleted December 4. Total cost, including incidentals, $1,200. 

On September 18, 1906, the sum of $600 was allotted for removing 
a sunken scow from Hillsboro Eiver, near foot of Sixth avenue, 
Tampa, Fla. The work of removal was done by hired labor, using 
the IJ. S. dredge and snag boat 8uwanee. Operations began Novem- 
ber 16 and were completed December 8, 1906. The total cost, includ- 
ing incidentals, was $600. 

On March 5, 1907, the sum of $500 was allotted for removing 
sunken logs and pieces of armored cable from Hillsboro Eiver between 
the Atlantic Coast Line and Fortune Street bridges, Tampa, Fla. 
The obstructions were removed by hired labor, using the U. S. dredge 
and snag boat Suwanee. The work began March 27 and was com- 
pleted April 8, 1907. The total cost, including incidentals, was $500. 

EXAMINATION AND SURVEY MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OE MARCH 3, 1905. 

Eeports dated July 24, 1905, and December 29, 1906, on prelim- 
inary examination and survey required by the river and harbor act 
approved March 3, 1905, of Withlacoochee River Florida.^ from Port 
Inglis to the anchorage in the Gulf.^ with a view of straightening the 
channel and making it one hundred feet in width and ten feet in 
depth were submitted by the district officer and were reviewed by 
the Board of Engineers for Eivers and Harbors, pursuant to law. 
They were transmitted to Congress and printed in House Document 
No. 483, Fifty-ninth Congress, second session. A plan is iiresented 
for improvement at an estimated cost of $215,400, with $5,000 
annually for maintenance after completion. 

IMPROVEMENT OF RIVERS AND HARBORS IN V7ESTERN GEORGIA 
AND FLORIDA AND IN EASTERN ALABAMA. 

This district was in the charge of Capt. J. B. Cavanaugh, Corps of 
Engineers, to September 14, and since November 1, 1906, and in the 
temporary charge of Maj. W. E. Craighill and Maj. Henry Jeryey, 
Corps of Engineers, from September 14 to November 1, 1906. Divi- 
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sioii engineer, Lieut CoL Clinton B. Sears, Corps of Engineers, to 
July 16, 1906, and CoL E. H. Eiiffner, Corps of Engineers, since that 
date. 

1. East Pass and Oarmielle bar and harbor^ Florida . — The town 
of Carrabelle is situated at the mouth of Carrabelle River, which 
empties into St. George Sound. The river forms the inner harbor 
and along the water front its channel varies from 9 to 14 feet in 
depth, Arith a minimum AAudth of about 100 feet. ‘ 

Dog* Island anchorage, a protected portion of St. George Sound, 
shoAving a l-fathom depth a considerable area, forms the outer 
harbor. BetAA^een the 10-foot contours in the inner and outer harbors 
there is a bar about 6,000 feet wide, AAdiicb originally had a minimum 
loAA^-Avater depth over it of 3-| feet to 4 feet. 

Dog Island anchorage is connected with the Gulf of Mexico by 
East Pass, Avhich had originally limiting loAV-water depths of about 
17 feet on the outer bar and 16.5 feet on the inner bar. 

The approved project for Carrabelle bar and harbor, Florida, 
adopted June 3, 1896, provides for dredging a channel 10 feet deep 
and 100 feet Avide from Dog Island anchorage, St. George Sound, to 
the city of Carrabelle, at a cost estimated in 1900 at $47,300, in addi- 
tion to appropriations already expended on the project amounting to 
$22,399.54. By act of Congress approved June 13, 1902, this project 
Avas extended to include the improvement of East Pass by dredging 
a channel across the bar 20-| feet deep and 150 feet Avide and closing 
an opening in Dog Island, at an estimated cost of $27,450. 

This project is about 30 per cent completed. 

By act of Congress apjDroved March 2, 1907, the project Avas fur- 
ther extended to include a channel 18 feet deep and 100 feet wide 
from the 18-foot contour in the outer harbor to a point opposite the 
beacon situated about 1,000 feet up the river from its mouth, Avith a 
suitable turning basin, but the size of the basin Avas not fixed by 
Congress, and the estimated cost of the extension of the project has 
not been determined. 

The amount expended up to close of the fiscal year ending J une 30, 
1907, Avas $66,712.95, of which $21,704.08 was expended prior to esti- 
mate of 1900, and about $17,500 has been applied to maintenance. 

The channel at the mouth of the river has been partially dredged 
from time to time, and during 1906 it was completed to a Avidth of 
100 feet and a depth of 10 feet from the wharves at Carrabelle to a 
point 1,400 feet south of the red beacon, and also Avidened 100 feet 
at the turn opposite Timber Island, but it has since shoaled at the 
inner end. The remaining part of the channel has a depth of 10 
feet for a width of about 80 feet, and the maximum draft that could 
be carried through the channel to the inner harbor on J une 30, 1907, 
was about 8 feet. 

The channel is still crooked at the inner end and the sharp turn 
around the black beacon should be eliminated by moving this beacon 
and cutting off the eastern end of Timber Island. 

The shoaling of this channel is believed to be due largely to storm 
action, and it should be protected to the eastAvard. This Avill be 
largely accomplished by the work which the Georgia, Florida and 
Alabama Railway Company is to undertake in the near future. 

In 1904 the channel across the outer bar was deepened by dredg- 
ing from about 17 to 20 feet, and across the inner bar from about 
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16.5 feet to 17.5 feet, this limiting depth being confined to a short 
distance. 

As the crooked channel through the cross over and around the inner 
bar is about 1-| feet deejDer than the dredged channel, the limiting 
depth through East Pass on June 30, 1907, was 19 feet at mean low 
water. 

The ordinary range of tide is about 2 feet. 

The commerce of the port of Carrabelle, Fla., consists principally 
of timber, naval stores, dressed and kiln-dried lumber, shingles, fish, 
oysters, and general merchandise, and for the year ending June 30, 
1907, it is estimated at 40,000 tons, valued at $540,000. 

With the completion of the project, a substantial reduction in ocean 
rates may be expected, due to increased draft and improved facilities 
for lighterage, and a further reduction on freight handled by rail 
should result from the improvements projected by the Georgia, 
Florida and Alabama Eailway Company in connection with the 18- 
foot channel and turning basin. 

Eeference to reports on examinations and surveys of this harbor 
will be found on pages 333 and 355 of Eeport of the Chief of Engi- 
neers for 1906. 

July 1, 1906, balance unexpended .?8, 105. 87 

Amount appropriated by river and harbor act approved March 2, 1907 _ 60, 000. 00 


68,105.87 

June 30, 1907, amount expended during fiscal year : 


For works of improvement $3, 114. 74 

For maintenance of improvement 2, 500. 00 

5,614.74 


July 1, 1907, balance unexpended 62,491.13 

July 1, 1907, outstanding liabilities 1,545. 88 

July 1, 1907, balance available 60, 945. 25 

Amount (estimated) required for completion of existing project 40, 000. 00 

(See Appendix Q 1.) 


2. Harbor at Apalachicola Bay^ Florida . — The town of Apalachi- 
cola lies at the mouth of the Apalachicola Eiver, and the deep water 
along the river front forms the inner harbor. 

At the mouth of the river, between the inner harbor and the 
3-fathom anchorage area in Apalachicola Bay, there is a bar of 
which the original width between 8-foot contours was 7,000 feet and 
the minimum depth of water 3.5 feet. Across this bar the lumber 
exported is lightered either to the 3-fathom anchorage in Apalachi- 
cola Bay or through Bulkhead shoals to the anchorage of Carra- 
belle, 25 miles distant. The 3-fathom anchorage area is entered via 
West Pass, where originally the depth was about 13 feet. The origi- 
nal depth over Bulkhead shoals was less than 4 feet. 

The original project, adopted June 14, 1880, provided for dredg- 
ing a channel 100 feet wide and 11 feet deep through the bar at the 
mouth of the river, the width of cut to be increased to 200 feet if 
the results justified this enlargement. 

This project was amended September 19, 1890, to include dredging 
a channel 9 feet deep and not less than 100 feet wide across the Bulk- 
head shoals. 
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Upon this project ns amended has been expended $154,000, of 
which $100,000 has been applied to maintenance in repeated dredging 
of the cut across the bar at the mouth of the river.^ The channel 
through Bulkhead shoals, dredged in 1891-2, remains practically 
unchanged, with a minimum depth of 8 feet at mean low water. 

Prioi^ to the adoption of any project of record in this oflice $28,000 
was expended on this improvement — 1833-1839 — but the object and 
results of such expenditures are unknown. 

By act approved March 3, 1899, a new project was adopted, which 
provided for a channel 100 feet wide, 18 feet deep at mean low water 
through the West Pass along the northern shore of St. George Island, 
and across the bay to the ivater front of Apalachicola, estimated to 
cost $350,000, and $20,000 or $30,000 annually for maintenance of 
completeci work. 

Under this |)roject a channel 80 feet wide and 9 feet deep at mean 
low water Avas dredged in 1903 from the mouth of the river to a 
point 1,047 feet south of the red beacon, and a channel 567 feet long 
also dredged through the Oyster Lump ” south of this beacon on 
the line marked by St. George Island light. This channel liaAdng 
shoaled Avas redredged in 1904 and again in 1906. 

In 1900 the channel across the outer bar at the West Pass entrance 
to Apalachicola Bay Avas dredged 150 feet Avide and 17 feet deep OA'er 
a distance of 5,280 feet. The channel having shoaled to a depth of 13 
feet in 1904, it Avas relocated and redredged to a minimum depth of 
16 feet. 

In 1905 Link channel along the north shore of St. George Island Avas 
dredged under contract to a depth of 18 feet for a Avidth of 100 feet. 

In 1905-6 the U. S. dredge Gharleston redredged the channel across 
the outer bar to about 17.6 feet, increased the depth across the inner 
bar to 16.8 feet, and slightly improved the condition of Link channel. 

The amount expended on this project Avas $130,679.26, of AAdiich 
about $90,000 Avas for maintenance. 

By act of Congress appro A^ecl March 2, 1907, a neAV project Avas 
adopted by Avhich the previous project Avas amended so as to provide 
for a channel across the bar at the mouth of the Apalachicola Eiver 
not less than 100 feet Avide and 10 feet deep at mean Ioav Avater, and 
a channel not less than 150 feet Avide and 18 feet deep through Link 
channel and West Pass to the Gulf of Mexico, at an estimated cost of 
$85,000, and $17,500 annually for maintenance after completion. 

As the excessive fill in this channel is due largely to AvaA?-e action 
and cross currents having a strong westerly set, a bulkhead to the 
eastward AAdll be necessary for proper maintenance. 

The hurricane of September 26-27, 1906, seriously damaged the 
channel across the outer bar at West Pass by extending the shoal at 
the Avestern end of Sand Island across the dredged cut, filling it and 
forcing this part of the channel farther to the AA^est. 

The ordinary range of the tide is about 2 feet. 

The commerce of this port is in timber, cotton, naval stores, staves, 
a large quantity of dressed and kiln-dried lumber, shingles, laths, and 
miscellaneous freight, and for the year ending June 30, 1907, it is 
estimated at 76,000 tons, valued at $1,240,000. 

The opening of West Pass is of great importance and Avill reduce 
the rate on foreign and coastwise freight from Apalachicola about 
60 cents per ton. 
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On eJiine 30, 1907, the maximum draft that could safely be carried 
through the West Pass entrance to the lower anchorage behind St. 
George Island was about 16 feet and the maximum draft that could 
be carried across the bar at the mouth of the river about 7 feet. 

References to reports on examinations and surveys of this harbor 
will be found on pages 335 and 355 of Report of Ihe Chief of En- 
gineers for 1906. 

July 1, 1906, balance unexpended $9,419.23 

Amount appropriated by river and harbor act approved March 2, 1907_ 85,000.00 


94, 419. 23 

June 30, 1907, amount expended during fiscal year, for jiiaintenaiice of 


improvement 9, 598. 49 

July 1, 1907, balance unexpended 84, 820. 74 

July 1, 1907, outstanding liabilities 32. 76 

July 1, 1907, balance available 84, 787. 98 

Amount (estimated) required for completion of existing project 25,000.00 

(See xippendix Q 2.) 


3. Apalachicola River^ Florida^ including the Cut-ojf and lower 
Chipola River ^ Florida^ and the upper Chipola River from Marianna, 
to its mouth . — (a) Apalachicola River ^ the Out-off and lower Chipola 
River. — From the junction of the Chattahoochee and Flint rivers to 
the Gulf of Mexico (Apalachicola Bay) the Apalachicola River has 
a length of about 137 miles and a ioAv-water slope of about 3 inches to 
the mile. The vudtli tuiries from 150 to 300 yards and the available 
depth was originally 6 feet at low AAuiter, exce|)t where obstructed by 
snags and sunken logs. 

The Confederate authorities obstructed the channel at a point 
about 47 miles aboi^e the mouth, causing the river to break through 
by a channel known as Moccasin Slough into the River Styx, the 
latter a tributary entering the Apalachicola a few miles below the 
Confederate obstructions. Moccasin Slough was A^ery narroAV and 
tortuous and much obstructed by logs, snags, etc., and the former 
channel has gradual^ filled up. 

About 55 miles above the mouth steamboats may leave the river 
and after passing through the Cut-off, loAver Chipola River, and Lee 
Slough, reenter it about 17 miles farther down, thus making many 
landings of much greater importance than those upon the correspond- 
ing part of the main river, Avhich includes Moccasin Slough above 
mentioned. 

The original project adopted by the act of June 23, 1874, contem- 
plated securing a channel 100 feet AAude and 6 feet deep at Ioav AA^ater 
by the removal of snags and overhanging trees and Avudening and 
straightening Moccasin Slough and the ElboAvs, at an estimated cost 
of $80,333. 

The act of September 19, 1890, adopted an addition to the project, 
proAuding for the clearing of a channel 60 feet AAude and 5 feet deep 
through the Cut-off, Lee Slough, and the loAver Chipola River, at a 
cost of $7,500. 

The amount expended on work under this project since 1874 to the 
close of the fiscal 3^ear ending June 30, 1907, Avas $88,038.76. In 
uiddition there AA^as expended, betAA-een 1828 and 1831, $13,000, for 
which no project is of record. These expenditures have improved 
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Moccasin Slough sufficiently for present purposes and maintained the 
river reasonably free from snags and other obstructions and enabled 
steamboats to make use of the Cut-off, lower Chipola Eiver, and Lee 
Slough either by day or night. An available depth of 6 feet has 
been secured in the Apalachicola Eiver and 5 feet in the Ciit-oif, 
lower Chipola Eiver, and Lee Slough. The Cut-off and Lee Slough 
have been widened also at the narrowest places so that steamboats 
can pass through readily going downstream and can pass upstream 
with little difficulty, but the channel in Lee Slough is still very 
crooked, with some sharp bends that require easing, and the steam- 
boats prefer the main river on the up trip. It is estimated that the 
project is over one-half completed. 

The work was done with the plant belonging to the Chattahoochee 
and Flint river improvements, and comprised cutting overhanging 
timber, removing snags and logs, blasting out cypress stumps, and 
widening the slough and Cut-off by clearing the points of timber and 
dredging them off, depositing the dredged material in the deep holes 
or upon the banks. 

During the fiscal year work has been confined to the maintenance 
of the improvement and a small amount of permanent work in the 
Cut-off and Lee Slough. 

Variation of the water level is from 0 to 30 feet at Chattahoochee 
Eiver bridge. 

This river is navigable throughout its entire length of 137 miles. 

As the country bordering on the Apalachicola Eiver is almost 
entirely dependent upon the river for the transportation of its sup- 
plies and products, this improvement is essential to the development 
of this section, but in the absence of any basis of comparison the 
effect upon freight rates can not be determined. 

The commerce of the river consists chiefly of cotton, naval stores, 
general merchandise, saw logs, and timber for export, and is so com- 
bined with that of the Chattahoochee, Flint, and upper Chipola 
rivers that a separation is impossible. The commerce of all these 
streams has increased from about $4,000,000 in 1899 to about 
$14,000,000 in 1907. For detailed statistics, see report on Flint 
Eiver. 

For reference to reports of examinations of this river, see Eeport 
of the Chief of Engineers for 1906, page 337. 

(b) Upper Chipola River^ Florida^ from Marianna to its month,— 
The river from Marianna to the head of the Dead Lakes has a gen- 
eral low-water dej)th of 5 feet and width varying from 60 to 200 
feet, but is greatly obstructed by rock shoals, snags, and overhanging 
trees. Three bridges also form obstructions, their headways above 
low water being 17, 16, and 15 feet, respectively. 

At Look and Tremble shoal, about 45 miles above the Dead Lakes, 
there is a fall of 5 feet in 40 over rock bottom. At Sister Islands, 
between this shoal and the Dead Lakes, the main channel of the river 
is very tortuous and obstructed by mud bars over which there is less 
than 2 feet at low water. The channel through the Dead Lakes, 
which is considered part of this improvement, has plenty of water, 
but is obstructed by snags and large cypress stumps and trees. 

The approved project, adopted by act of March 3, 1899, provides 
for clearing a low-water channel 3 feet deep and 60 feet wide from 
Marianna to the foot of the Dead Lakes, estimated to cost $41,000, 
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exclusive of necessary plant, which would comprise a snagboat, drill- 
ing barge, and dump scow. 

The amount expended to June 30, 1907, was $12,499, of which 
$5,000 was applied to the river above Sister Islands and $7,499 to the 
lower end of Dead Lakes. Snags, logs, and overhanging trees were 
removed, and a channel blasted througli the rock reefs from Marianna 
to Look and Tremble shoal. Wing dams were built below some of the 
shoals to raise the water level on the shoals, and below Look and 
Tremble shoal, down as far as Sister Islands, snags, logs, and over- 
hanging timber were removed as well as available funds permitted. 
From the lower end of the Dead Lakes for a distance of 16 miles a 
channel 60 feet wide was cleared of obstructions by removing logs, 
overhanging trees, cypress stumps, and knees. Very little benefit has 
been derived from the expenditure above Look and Tremble shoal, 
except to timber industry, but the work done below the shoal and in 
the Dead Lakes has been of great benefit, as there are many turpen- 
tine stills below this shoal, giving a considerable commerce on this 
jDortion of the river and in the Dead Lakes a large commerce in tow- 
ing logs. 

The variation of the water level is 0 to 14 feet. 

Two feet is the maximum depth at low water over the shoalest part 
of the river below the shoal Look and Tremble. The actual head of 
navigation at low water is Sister Islands, 35 miles above the foot of 
the Dead Lakes. 

The river is still obstructed by shoals at Sister Islands, Look and 
Tremble shoal, and at numerous points above, as well as by the bridges 
mentioned. The channel below Sister Islands is much obstructed by 
snags, logs, and overhanging trees, and this same condition exists in 
the channel through the Dead Lakes, except where improved at the 
lower end. 

The commerce of this stream consists principally of naval stores, 
round and square timber, lumber, and other miscellaneous freights, 
the estimated value of which Avas, on June 30, 1907, $100,000. 

The section of country through which this stream flows is heavily 
timbered with long-leaf yelloAv pine and cypress, Avhich is now being 
rafted down this stream in large quantities. The total amount of 
this traffic is reported as 10,000,000 feet B. M., and is included in the 
valuation of timber and lumber exports for Apalachicola Bay and 
Carrabelle Harbor, Florida. 

For reference to report of examination of this stream, see Report 
of the Chief of Engineers for 1906, page 338. 

APALxVCHICOLA RIVER. 


.Tilly 1, 1906, balance unexpended .$182,43 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 1, 000. 00 


1, 182. 43 

June .30, 1907, amount expended during fiscal year, for maintenance of 
improvement 182.43 


.Tilly 1, 1907, balance unexpended 1, 000. 00 

July 1, 1907, outstanding liabilities : 37. 16 


July 1, 1907, balance available 96)2.84 


ENG 1907 23 


354 EEPOKT OF THE CHIEF OP ENGINEEES, IJ. S. AEMY. 

LOWER CHIPOLA RIVER. 


July 1, 1906, balance unexpended ,$100. 84 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 15, 000. 00 

Amount allotted from appropriation for emergencies, act of March 
3, 1905 5,000.00 


20, 109. 84 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 6,398.60 


July 1, 1907, balance unexpended 13, 711. 24 


Amount (estimated) required for conudetion of existing project 5,000.00 

UPPER CHIPOLA RIVER. 

July 1, 1906, balance unexpended .‘^SOS. 94 

Amount allotted from appropriation by river and harbor act appr^)^'ed 
March 2, 1907_— 9,000.00 


9, 868. 94 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 2, 367. 94 

July 1, 1907, balance unexpended 7, 501. 00 

July 1, 1907, outstanding liabilities 824.39 

July 1, 1907, balance available 6, 676. 61 

Amount (estimated) required for completion of existing project 30,000.00 

CONSOLIDATED, 


July 1, 1906, balance unexpended $1, 161. 21 

Amount appropriated by river and harbor act approved March 

2, 1907 25,000.00 

Amount allotted from appropriation for emergencies, act of March 

3, 1905 5, 000. 00 


31,161,21 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 8, 948. 97 


July 1, 1907, balance unexpended — 22, 212. 24 

July 1, 1907, outstanding liabilities 861. 55 


July 1, 1907, balance available 21, 350. 69 


Amount (estimated) required for completion of existing project 35,000.00 

(See Appendix Q 3.) 


Flint River^ Georgia . — Originally this river was navigable at 
low water from its mouth to Bainbridge, a distance of 36 miles, for 
boats drawing 3 feet, but the channel was narrow, crooked, and 
greatly obstructed by logs, snags, and overhanging trees. Above 
Bainbridge the channel ivas so obstructed by rock shoals, loose rock, 
and bowlders that there was no navigation except on a rise of 5 
feet, when steamboats could run to Albany, 105 miles above the 
mouth. Above Albany to Montezuma, 182 miles from the mouth, 
the channel was so obstructed by sand and rock shoals, bowdders, 
snags, logs, and overhanging trees that the river was not navigable at 
a low-water stage. 
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The original project called for a channel 100 feet wide and 3 feet 
deep at extreme low water from the mouth of the river to Albany, 
Ga., at an estimated cost of $181,862. 

This project was extended in 1870 to give a channel for light-draft 
steamers at moderate stages of water from Albany to Montezuma by 
the removal of logs, snags, and overhanging trees, cutting through 
rock reefs, and deepening sand bars by contraction works, at an addi- 
tional cost of $15,000. 

The amount expended up to the close of the fiscal 3^ear ending 
June 30, 1907, was $251,580.12, practically all being for permanent 
work. As a result of the work done, the river is now navigable 
throughout the year from Albany down to a point about 7 miles 
below Newton, 10 miles, and from Bainbridge to the mouth, 36 miles, 
there being a good channel with 3 feet available at low water through- 
out these sections. The project is about 55 per cent completed. 

Betw^een Bainbridge and Newton, for a distance of 29 miles, the 
river is navigable for light-draft boats only, and the channel is nar- 
row and still much obstructed by bowlders and rock reefs. Con- 
siderable work has been done between these points, and operations 
for the next few years will be confined to this portion of the river. 
When the improvement of this section has been completed the river 
will be open to navigation at low water from its mouth to Albany, Ga. 

The section between Albany and Montezuma, 77 miles, is still 
much obstructed, although it has been repeatedly cleared of snags 
and similar obstructions in accordance with the project. 

During the past fiscal year 2 miles of channel, from Flat Rock 
shoals to Sycamore shoal, in the section between Newton and Bain- 
bridge, was improved to a width of 60 feet and a depth of 3 feet. 

The water level varies from 0 to 40 feet. 

During ordinary low water Albany, Ga., is the head of navigation, 
but in periods of extreme low water, such as occurred during the fall 
of 1904, interruptions occur in the section between Bainbridge and 
Newton. 

The commerce consists principally of cotton, naval stores, provi- 
sions, general merchandise, saw logs, and timber for export. Several 
very large sawmills are located at Bainbridge, but no record of the 
amount of lumber manufactured is kept, as shipments are made by 
rail. A large part of the saw logs used by these mills comes down 
the river. 

To make the improvement below Albany fully available it will be 
necessary to widen the channel in many places between Bainbridge 
and Newton, and to remove many obstructions to secure the width of 
60 feet and the depth of 3 feet now available in the section above. 

This work is largely permanent rock work, and its completion will 
greatly benefit the section of country between Albany and the mouth 
of the river. There are many turpentine stills in operation on the 
river which depend upon the water transj)ortation for their products 
and supplies. 

The effect of the improvement on freight rates, if any, can not be 
determined. 

The commerce of the lower part of this stream is so combined with 
that of the Chattahoochee and Apalachicola rivers that it is impos- 
sible to give a statement in regard to it. The commerce of that part 
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below Albany down as far as the improvement has been carried is 
estimated to be 8,245 tons, valued at $850,000, for the past fiscal year. 

For reference to reports of examination of this improvement see 
Annual Report of the Chief of Engineers for 1906, page 340. 


July 1, 1906, balance unexpended $14, 620. 98 

ximount appropriated by river and harbor act approved March 2, 1907_ 25, 000. 00 


89, 626. 98 

June 30, 1907, amount expended during fiscal year : 

For works of imx)rovement $9, 207. 40 

For maintenance of improvement 1, 000. 00 


10, 207. 40 

July 1, 1907, balance unexpended 29, 419. 58 

July 1, 1907, outstanding liabilities 915. 84 

July 1, 1907, balance available 28, 504. 24 

Amount (estimated) required for completion of existing project 62, 500. 00 

(See xippendix Q 4.) 


5. Chattahoochee Rivea\ Georgia cmd Alahama^ heloio Coluribim , — 
Columbus, Ga., is 223 miles above the junction of this river with the 
Flint and 360 miles above the mouth of the Apalachicola River, 
formed by the confluence of the Chattahoochee and Flint. Originally 
boats ivere always able to reach Columbus, but navigation was difli- 
cult and dangerous by day and impossible by night, owing to the 
large accumulation of logs, snags, and overhanging trees, and to 
sand, rock, and marl shoals obstructing the channel. 

The project for the improvement, adopted in 1873, provided for a 
low-water channel 100 feet wide and 4 feet deep from Columbus, Ga., 
to Chattahoochee, Fla., at the junction of the Flint, which was to be 
obtained by the removal of logs, snags, and overhanging trees, cut- 
ting through the rock and marl shoals, and scouring out sand bars 
by works of contraction and shore protection. The estimated cost 
of this work from Chattahoochee, Fla., to Eufaula, iila., 139 miles, 
■was $145,247, but no estimate of cost for that part between Eufaula 
and Columbus was ever made. 

The amount expended on this work to the close of the fiscal year 
ending June 30, 1907, was $571,276.16, largely expended in main- 
tenance, removing the annual influx of obstructions brought in from 
caving banks. The project is about 60 per cent completed in the 
upper section, above Eufaula, and about 10 per cent in the lower 
section. 

170 increased depth, except in the upper part of the river, has been 
gained; but by removing the logs, snags, and overhanging trees, 
removing the sand, gravel, marl, and rock reefs and regulating the 
channel immediately below Columbus, the river has been kept open 
to navigation. As nearly all the land along the banks of the riA^er 
and its tributaries has been gradually cleared, each rainy season 
has brought increasing quantities of sand into the river, filling the 
original river bed with shifting sand and gravel bars and greatly 
changing its regimen. In fact, this stream has now a changeable 
bed, and it is difficult to predict one year exactly Avhere work will 
be needed the next. Four feet draft can be carried at ordinary 
low Avater, but at extreme low water scant 3 feet is the maximum 
draft that can be counted upon. 
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Below Eufaula, Ala., the river is now in a fair condition, with an 
available low-water depth of feet, but between Eufaula and 
Columbus there are a number of bars and isolated obstructions which 
cause trouble, particularly at extreme low water. The most serious 
of these obstructions was a series of sand bars formed in the river 
from the wharves at Columbus down to Mary Freemans bar, 3 miles 
below, which made it impossible for steamboats to reach Columbus, 
and the head of navigation during the period of extreme low water 
was therefore Mary F reemans bar. 

During the last few years more liberal appropriations have per- 
mitted a more vigorous prosecution of work, and considerable prog- 
ress has been made on the permanent improvement of the river. In 
addition to maintaining the river free from snags and obstructions, 
the channel for a distance of 20 miles below Columbus has been regu- 
lated by a system of jetties, and the most serious bars in the upper 
river have been kept open by dredging where necessary. As a result 
of this work, Columbus has become the head of navigation, and boats 
are able to reach there at all times, excej)t during unusually low water, 
such as occurred in the fall of 1904, putting a stop to all navigation. 

A large number of other sand bars and shoals between Columbus 
and Eufaula still need improvement, the regulating works already 
built require repairs and maintenance, and the annual accumulation 
of snags and other obstructions must be removed from the river 
throughout its length. 

It is proposed to apply the funds available to this work, the regu- 
lating works to be extended down the river from the foot of the pres- 
ent permanent improvement. 

The variation of the water level is 0 to 47 feet at Columbus. 

The commerce of this stream consists of cotton, cotton seed, ferti- 
lizers, grain, naval stores, provisions, hardware, and general merchan- 
dise, and is so combined with that of the Flint and Apalachicola 
rivers that a separation is impossible. It is given under the report of 
the Flint Eiver as 120,900 tons, valued at $13,510,750. 

The effect of imiDrovement has been to give to Columbus and all 
other points on the river water rates, or a material reduction over 
rates to all rail points, but the exact amount of reduction can not be 
stated. 

For reference to report of examination of this river see Annual 
Eeport of the Chief of Engineers for 1906, page 341. 

July 1, 1906, balance unexpended $25, 112. 28 

Amount appropriated by river and harbor act approved March 2, 1907- 150, 000. 00 
Amount allotted from appropriation for emergencies, act of March 3, 

1905 10, 000. 00 

185, 112. 28 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $7, 000. 00 

For maintenance of improvement 26, 457. 66 

33, 457. 66 


July 1, 1907, balance unexpended 151, 654. 62 

.July 1, 1907, outstanding liabilities 7, 497. 31 

July 1, 1907, balance available 144, 157. 31 


(See Appendix Q 5.) 
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6. Choctawhatchee Rwer^ Florida and Alabama. — The ChoctaY^- 
hatchee Kiver is 162 miles long from NeAvton, Ala., to its mouth, in 
ClioctaAvhatchee Bay, an arm of the Gulf of Mexico. 

Originally the riA^er aatis impassable during Ioav Abater for about 10 
miles beloAA^ NeAvton, due to marl reefs and fish-tra]A daiiis, and for 
the remaining 152 miles to the mouth it Avas much obstructed by 
snags, logs, oA^erhanging trees, and sand and graATd bars. 

The project for the improA^ement, as amended in 1890, contemplates 
the creation of a loAA'-AAmter naAdgable channel throughout by remoA^- 
ing logs, snags, and oA^erhanging trees, by excaATiting rock and marl 
shoals, and hj contraction AAmrks and shore protection, at an esti- 
mated cost of $112,832. 

The amount expended on this river under the existing project 
(i. e., since 1874) up to the close of the fiscal year ending June 30, 
1907, AAUis $178,600.38, of aa^McIi the greater part has been expended 
in maintenance. The expenditures prior to 1874 amounted to 
$12,876.62. 

The i^roject has been completed and the additional Avork required 
is for maintenance. 

The folloAving results haA^e been accomplished : 

A channel 40 feet AAdde and 3 feet deep has been blasted through 
the marl shoals below NcaaToii to the loAA^er end of these shoals aboA-e 
Pates Landing. The river has been partially cleared of snags and 
other obstructions from Pates Landing to Geneva, but above Pates 
Landing to the foot of the shoals it is impassable at loAA^er stages 
of Y^ater. A fairly navigable channel 3-J- feet deep at Ioav Avater 
was secured by snagging and vmrks of regulation from Geneva to 
Caryville, but is again much obstructed. The remainder of the loAver 
river has repeatedly been cleared of obstructions, but is at present 
much obstructed, except the section beloAv the mouth of the Holmes 
EiA^er, Avhich is in fair condition. A channel 75 feet Avide and 6 feet 
deep at mean low v^ater Avas dredged through the bar at the mouth 
of the rAer (Cypress Top). 

The actual head of navigation at Ioav Avater on June 30, 1907, Avas 
the mouth of the Holmes River, 33 miles above the mouth of the 
river. The minimum draft that could be carried to this point Avas 
about 3 feet, but the draft is at least 1 foot greater, excej)! at 
Sandy reach, Avhere trouble has recently cleA^'eloped. 

The effect of the improvement on freight rates, if any, can not be 
stated. 

There is no commerce on the river above Geneva, Avith the possible 
exception of a small movement of logs. BeloAv Geneva there is a 
large commerce in logs and heAvn timber, and five fy^mie Ts ply'"" be- 
tAveen Pensacola and Vernon on the Holmes RiA^er. 

The commerce on this stream is mainly saw logs, timber, naval 
stores, and general merchandise, estimated at $800,000 in A^alue, 

For reference to reports on examination of this river, see Annual 
Report of the Chief of Engineers for 1906, page 343. 
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BETWEEN GENEVA AND NEWTON — GENERAL IMPROVEMENT. 


July 1, 1906, balance unexpended $1, 639. 00 

Amount approiiriated by river and harbor act approved March 2, 1907_ 10, 000. 00 

11, 639. 00 

June 30, 1907, amount expended during fiscal year, for inaintenance 
of improvement 1, 939. 38 


July 1, 1907, balance unexpended 9, 699. 62 

July 1, 1907, outstanding liabilities 54. 55 


July 1, 1907, balance available 9, 645. 07 


CYPRESS TOP OUTLET. 


July 1, 1906, balance unexpended $663. 94 

June 30, 1907, amount expended during fiscal year, for maintenance 
of imiirovement 663. 94 

(See Appendix Q 6.) 


7. Holmes River ^ Florida^ from Vernon to its mouth . — Holmes 
River empties into the Clioctawhatchee River about 40 miles above 
the mouth of the latter. It is a wide and deep stream to the town of ‘ 
Vernon, 25 miles above its mouth, but was originally obstructed by 
sunken logs, fallen timber, and overhanging trees, and was only 
available for navigation by small sailing craft and barges, which 
occasionally made trips up to Vernon. 

The ppsent project for the improvement of the stream provides 
for making a navigable channel by removing logs and snags from 
the river and overhanging trees from its banks, from the mouth up 
to the town of Vernon. 

The total amount expended on this improvement up to the close 
of the fiscal year ending June 30, 1907, was $14,000, of which 
$11,839.20 was up)on Holmes River and $2,160.80 upon Lagrange 
Bayou. 

The project has been completed and additional work required is 
for maintenance. 

Prior to June 30, 1902, the channel was cleared of all obstructions 
that were then found and made available for the small craft that then 
used the stream. A considerable trade having sprung up on this 
river, work was resumed during the fall of 1903 and the river cleared 
of obstructions from Vernon to its mouth. It was again cleared in 
1904 and in 1905, and Boyntons bar was improved also by the con- 
struction of contracting works. 

The importance of this improvement has increased greatly in the 
last few years, and five steamers are now engaged in the large and 
growing trade between Vernon and Pensacola. 

The commerce of the stream consists of cotton, turpentine, rosin, 
molasses, honey, and miscellaneous articles, the value of which in 
1907 was $800,000. 

For reference to report of examination of this stream, see Annual 
Report of the Chief of Engineers for 1882, page 1308. 
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July 1, 1906, balance unexpended ,|5. 02 

Amount appropriated by river and harbor act approved March 2, 1907„ 2, 000. 00 

2, 00.5. 02 

June 30, 1907, amount exi)ended during fiscal year, for maintenance of 
improvement 5. 02 

July 1, 1907, balance unexpended 2, 000. 00 

(See Appendix Q 7.) 


(S’. Blackwater Eivei% Florida . — The original project for this ini- 
proTement was adopted March 3, 1899, and j^rovided for securing a 
channel 9 feet deep from Milton, Fla., to Pensacola, Fla., at an esti- 
mated cost of $20,000. Under this project $5,000 ^yas expended, and 
a channel of the required depth secured in the river proj^er. 

The river and harbor act of March 3, 1905, fixed the width of the 
channel at 100 feet and the estimated cost of completion at $15,000. 

With funds appropriated by this act an 8-inch suction dredge and 
other plant necessary for doing the Avork were repaired and dredging 
was commenced in East Bay near the beacon, about 2 miles below 
Eobinsons Point, and a channel about 80 feet ivide and not less than 
9 feet deep ivas dredged for a distance of 4,470 feet toward Eobin- 
sons Point. This cut has improA^ed the Avorst part of the channel 
and increased the available dex)th oA^er the improA’-ement about 1 foot, 
and it is estimated that the approA^ed project is about 40 per cent 
completed. In the execution of this Avork it has been found that the 
area to be dredged OA^er is much larger than indicated by the availa- 
ble charts of the improvement, possibly due in part to fill Avhich has 
taken place since the surA^eys for the charts Avere made. To secure a 
channel 9 feet deep and 100 feet Avide OA’^er the remaining shoals 
Avithin the Avide limits coA^ered by the improA^ement is estimated to 
require $20,000 in addition to funds available. It is to be noted that 
in the report upon Avhich the present project is based the doubtful 
character of the original estimate Avas recognized and the possibility 
of a considerable increase Avas clearly foreseen. 

The total amount expended on this improA^ement up to the close of 
the fiscal year ending June 30, 1907, Avas $16,370.98, of AAdiich about 
$5,000 Avas for maintenance. 

The maximum draft that could be carried over the improA' ement at 
mean Ioav Avater on June 30, 1907, was 8 feet. The usual A^ariatioii 
of Avater surface is 2 feet. The head of naAugation is at Milton, 
about 4 miles above the mouth of the riA^er proper. 

The effect of the improvement on freight rates, if any, can not be 
stated. 

The commerce of this stream consists of timber, lumber, sash and 
doors, naval stores, Avool, and general merchandise, having an esti- 
mated value of $1,350,000 per annum. The dry dock at Bagdad and 
marine raihvay at Milton both do a large business, Avhich Avould be 
materially increased by the completion of the project. 

For reference to report of examination of this improvement, see 
Annual Keport of the Chief of Engineers for 1906, page 345. 
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July 1, 1906, balance unexpended $8,911. 67 

Amount appropriated by river and harbor act approved March 2, 1907_ 5, 000. 00 


.13, 911. 67 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $7, 500. 00 

For maintenance of improvement 2, 782. 65 

10, 282. 65 


.July 1, 1907, balance unexpended 3, 629. 02 

.Tilly 1, 1907, outstanding liabilities 3, 120. 08 


July 1, 1907, balance available 508. 94 


Amount (estimated) required for completion of existing project 20,000.00 

(See Appendix Q 8.) 

9. Harbor at Pensacola^^ Fla , — The available depth across the inner 
bar at the entrance to this harbor in 1879, previous to any work of 
improvement, was 19.5 feet, the width of the channel being contracted 
by the encroachment of the Middle Ground shoal to the southward. 
The harbor entrance and channel way were also obstructed by wrecks, 
and the western shore line in the vicinity of Fort McRee was cutting 
away rapidly, almost the whole of the old Fort McRee washing away 
before the erosion was stopped. 

The project of 1877 considered only the removal of the wrecks; 
that of 1878 called for the removal of these wrecks and for making 
a survey; to determine further recommendations for improvement. 
The project of 1881 provided for dredging a channel 300 feet wide 
and 24 feet deep at mean low water for the temporary relief of navi- 
gation, and also for protecting the shore line near Fort McRee, with 
a view to preventing further injurious changes. Dredging under this 
project was carried on at various times between 1881 and 1893, and 
at the close of the dredging operations in August, 1893, the available 
channel was 225 feet wide and 24 feet deep at mean low water. Two 
groins, one 360 feet and the other 220 feet long, were completed in 
1890 and still serve to hold the shore line near Fort McRee. 

In 1891 a special Board of Engineers presented a jiroject for open- 
ing a new channel across the Caucus shoal, following the direction of 
the ebb current, by means of two jetties, assisted by dredging, if 
necessary. In 1895 a second special Board of Engineers recommended 
that no change be made in the project of 1891, but that dredging be 
tried, using one of the hydraulic dredges belonging to the United 
States to open up a channel 26 feet deep at mean low water and as 
wide as practicable on the line of deepest water across the Caucus 
shoal ancl approximately on the line of the axis of the jettied channel 
proposed by the Board of Engineers in 1891. In December, 1895, 
this channel was opened by the U. S. dredge Geclney to a width of 
120 feet and depth of 24 feet at mean low water. It has a length of 
about 10,000 feet across Caucus shoal and is now known as the 
Caucus channel. 

In 1896 the same Board that recommended the first amendment to 
the project of 1891 submitted a second amendment providing for the 
expenditure of all funds available in continuing the work of dredging 
across the Caucus shoal and for building a dredge and opening the 
channel across the Caucus shoal 30 feet deep at mean low water to a 
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width of at least 300 feet, with such side slopes as the material would 
assume, if sufficient funds were made available by Congress. Until 
a channel should be opened by dredging across the Caucus shoal, as 
above proposed, the Board recommended that the construction of the 
jetties for its maintenance be not considered. 

The river and harbor act of March 3, 1899, extended this project 
to securing a channel depth of 30 feet at mean low water, from the 
Gulf of Mexico to the dock line at the east end of the city of Pensa- 
cola.” 

Work done during the fiscal year ending June 30, 1902, by the U. S. 
dredge Gomstoch^ loaned from the Galveston district, secured a 30- 
foot depth for a width of 100 feet throughout the center of the 
channel, and for an additional width of 100 feet a depth of 28 feet 
was obtained. 

The amount expended on these projects to June 30, 1905, was 
$725,956.94. The work done comprises the removal of the wrecks 
obstructing the channel, dredging a large amount of material from 
the inner bar, opening and i*edredging a 30-foot channel across the 
Caucus shoal, and the protection of the shore line from erosion b^^ the 
construction of two groins near old Fort McEee. 

The river and harbor act approved June 13, 1902, appropriated 
$220,000, of which $150,000 might be used in constructing a seagoing 
suction dredge. This dredge, tlie Gcmeus^ was built and turned over 
to the district in August, 1905. The same act modified the project, 
which now provides for dredging a channel 30 feet deep and 500 feet 
wide from the Gulf of Mexico to the dock line at the east end of the 
city of Pensacola. There is no approved estimate of the cost of this 
project. Under this amended project there has been expended, for 
dredge construction, $171,378.39, and for the improvement, $152,- 
144.96, of which about $100,000 has been applied to maintenance. 
The project is about 25 per cent completed. 

The U. S. dredge ~Wmyali Bay was borrowed from the Charleston 
district, and between August 10, 1904, and February 14, 1905, she 
restored the channel to a depth of 30 feet at mean low water for a 
width of 150 feet. 

The dredge Caucus commenced dredging Se|)tember 18, 1905, and 
at the close of the present fiscal year had removed a total of 877,925 
cubic yards of material. This work has restored the channel to its 
original dimensions and widened it to the eastward about 75 feet and 
removed the greater part of the shoaling due to the September storm, 
so that on June 30, 1907, the minimum width of channel having a 
depth not less than 30 feet at mean low water was, approximately, 
225 feet. 

From October 6, 1906, to January 8, 1907, inclusive, the Caucus 
was employed by the Navy Department on salvage work at the Pen- 
sacola Navy- Yard, resulting from the storm of September 26-27, 
1906, and on completion of this service she was laid up at the navy 
yard for repairs. Due to crippled facilities and lack of labor at the 
yard these repairs were greatly delayed, and dredging was not 
resumed until May 11, 1907, when the Caucus commenced work with 
one pump, pending completion of repairs to boilers. For the remain- 
der of the fiscal year she was engaged in removing the shoaling due 
to the storm. 
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The maximum draft that could be carried over the improvement at 
mean low water on June 30, 1907, was 30 feet, and the ordinary range 
of tide is about 1.1 feet. 

The commerce of this port is very large. For the fiscal year ending 
June 30, 1903, the foreign exports were reported as $13,741,540, no 
record of the coastwise exports being available ; in 1904, as $15,893,456 ; 
in 1905, exports as $15,295,067 and imports as $985,840; in 1906, 
exports as $18,432,931 and imports as $386,377 ; in 1907, exports as 
$20,229,414 and imports as $618,363. 

The completion of the project will give greatly increased facilities 
to the large commerce of Pensacola, but will not materially affect 
freight rates. 

July 1, 1906, balance unexpended $60, 587. 54 

Amount appropriated by river and liarbor act approved March 2, 

1907 100,000.00 

Amount received for salvage work by dredge Caucus 9, 799. 32 


170, 386. 86 

June 30, 1907, amount expended during fiscal year : 

For works of improvement «$13, 161. 10 

For maintenance of improvement ; 50, 949. 79 

64,110.89 

July 1, 1907, balance unexpended &106, 275. 97 

July 1, 1907, outstanding liabilities Z;8, 829. 71 


July 1, 1907, balance available & 97, 446. 26 


July 1, 1907, amount covered by uncompleted contracts 2, 747. 88 

(See Appendix Q 9.) 


10, Escambia and Conecuh rivers,^ Florida and Alabama , — These 
two names apply to one and the same stream, which flows through a 
heavily timbered country in southern Alabama and western Florida 
into Escambia Bay, an arm of Pensacola Ba}^ The change of name 
occurs at the boundary line between the two States. The timber from 
this district is brought down the river and forms a large part of all 
that is exported from Pensacola. Originally the river was much 
obstructed by snags, marl reefs, and sand bars, and a bar at its mouth, 
where the rafts are made ready to be towed to Pensacola, prevented 
the entrance of tugs and seriously interfered with navigation. 

The first appropriation for the improvement of this river was 
made in 1833, and prior to the adoption of the present project $5,000 
was expended in removing obstructions. A subsequent appropriation 
of $5,500, made in 1836, was returned to the surplus fund in 1838. 
Isfo further appropriations were made until 1880. 

{a) General improvement , — ^The present jiroject, as originally 
adopted June 14, 1880, provided for the improvement of the river 
from its mouth to Indian Creek, Alabama, an estimated distance of 
293 miles, by the removal of snags, logs, and overhanging trees, by 
excavating rock shoals, by works of contraction and shore protection, 
and by dredging a channel 150 feet wide and 5^ feet deep at mean low 
water through the bar at the mouth, all at an estimated cost of 
$87,430, but the recent adoption of a separate project for the Conecuh 


a Includes $3,161.10 on account of construction of dredge Caucus. 
& Includes $1,621.61 on account of construction of dredge Caucus. 
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’River lias, in effect, fixed the upper limit of the improvement as the 
nioiitli of Patsaliga Creek. The project has been completed and addi- 
tional work required is for maintenance. 

The amount expended on this project to June 30, 1907, was 
$116,998.22, largely for maintenance. These expenditures have kept 
the river fairly free from snags, opened the channel across the bar at 
the mouth from time to time, and greatly facilitated the rafting and 
towing of timber; but, due to lack of funds in recent years, the liver, 
which in 1900 was practical^ free from obstructions from its mouth 
to near the mouth of Patsaliga Creek, has again become so much 
obstructed as to seriously, inter fere with the rafting of timber at low- 
water stages. The channel across the bar has shoaled also, interfering 
with the movement of the towboats for the rafts. In 1905 the worst 
obstructions were removed from the mouth of Escambia Eiver to a 
point near Brewton, Ala., about 128 miles above. 

During the September storm of 1906 the channel was badly 
obstructed with fallen timber, and under an emergency allotment of 
$5,000, made for the purpose, this was removed by the United States 
snag boats. 

^ Eeference to reports of examination of this improvement will be 
found on pages 348-349 of the Keport of the Chief of Engineers for 
1906. 

(&) Conecuh River , — By act of Congress approved March 2, 1907, 
a project was adopted for completing the imj)rovement of the Cone- 
cuh Kiver from the mouth of Patsaliga Creek to the State line between 
Florida and Alabama, by removal of bowlders, snags, and rock shoals, 
in accordance with report submitted in House Document No. 159, 
Fifty-ninth Congress, first session, at an estimated cost of $31,000. 

Work under this project has been confined to plant, a quarter boat 
has been constructed, and a working barge is nearing completion. 
The field work will commence early in the coming fiscal year, and 
funds now available will be sufficient to complete the project for this 
section of river. Subsequent maintenance can be more conveniently^- 
and logically provided for under the general project. 

The actual head of navigation during ordinary Stages of the river 
is at the mouth of Patsaliga Creek, about 195 miles above the mouth 
of Escambia Eiver. 

The effect of the improvement on freight rates, if any, is not known. 

The commerce of this stream is mainly in timber, lumber, and saw 
logs, the value of which is estimated at $2,500,000. 

GENERAL IMPROVEMENT. 


July 1, 1906, balance unexpended $4, 278. 83 

Amount appropriated by river and harbor act approved March 2, 1907 - 15, (XX). 00 

Amount allotted from appropriation for emergencies, act of March 8, 

1905 - 5, 000. 00 


June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 6, 312. 85 


July 1, 1907, balance unexpended 17, 965. 98 

July 1, 1907, outstanding liabilities 1, 192. 53 


July 1, 1907, balance available 16, 773. 45 
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CONECUH BIVER. 

Amount appropriated by river and harbor act approved March 2, 1907_ $31, 000. 00 
June 30, 1907, amount expended during fiscal year, for works of im- 


provement 964.20 

July 1, 1907, balance unexpended ^ 30,035.80 

July 1, 1907, outstanding liabilities 899. 33 

July 1, 1907, balance available 29,136.47 

(See Appendix Q 10.) 


11. Alabama River ^ Alabama . — This river is formed by the junc- 
tion of the Coosa and the Tallapoosa, 11 miles below Wetumpka, on 
the Coosa Kiver, and from this junction to its junction with the Tom- 
bigbee to form the Mobile it constitutes a 312-mile link in a water- 
way 815 miles long, from the Oostenaula and Coosawattee rivers, 
Georgia, to the Gulf of Mexico. 

The river was originally so obstructed by logs, snags, and over- 
hanging trees, and shoals, many with depths of but 2.5 feet, that 
during the low-water season navigation was practicable by day only. 
Long detentions were frequent at many of the shoals below Selma, 
and when the water w’as unusually low tralfic was suspended between 
Selma and Montgomery for three or four months in the year. 

The original project, adopted in 1878, for the improvement of 
this stream provided for securing a low-water channel 4 feet deep and 
200 feet wide by removing snags, logs, and overhanging trees; by 
constructing wmrks of regulation, and by dredging, all at an estimated 
cost of $229,741. On this project $185,000 was expended, princiiDally 
in snagging operations and the construction of works of contraction. 
These expenditures greatly improved the condition of the channel, 
freeing it from obstructions, and secured a low-water dejith of 4|‘ 
to 5 feet. 

In 1891 the original project was amended to provide for a low- 
water channel 6 feet deep, which was to be secured in the same gen- 
eral way as contemplated in the original project, and the estimated 
cost was placed at $386,251, provided that at least $100,000 should be 
appropriated annually, and $10,000 a year thereafter for mainte- 
nance. The project is about 10 j)er cent completed. 

Upon this project there has been expended to June 30, 1907, $303,- 
659.06, largely for maintenance, but until recently appropriations 
have been very small and the channel has been deteriorating, work on 
the river being confined to the operations of the snag boat. During 
the last two years the plant has been thoroughl^y overhauled and 
materially increased, and both the dredge and snag boat operated 
throughout the working seasons. 

The river and harbor act of March 3, 1905, contemplated securing 
a continuous channel not less than 4 feet deep in the Alabama Eiver 
by open-channel work, and as the benefits to be derived from the 
improvement are very great, funds should be provided for the vigor- 
ous prosecution of work. 

On June 30, 1907, the maximum draft that could be carried to 
Montgomery at low water was about 3J feet, but due to unusually 
favorable conditions for the last year the limiting depth available 
has been at least 1 foot greater than this. These conditions, how- 
ever, were very unfavorable for work of improvement last season. 
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The actual head of navigation is Wetumpka, on the Coosa Eiver, 
and the variation of the water level is from 0 to 59 feet at Mont- 
gomery, Ala. 

The commerce of this stream is important, consisting principally 
of cotton, cotton seed, fertilizer, grain, lumber, shingles, naval stores, 
staves, and a large quantity of misceHaneous freight of all descrip- 
tions, amounting in the jiast fiscal 3"ear to approximately 417,041 tons, 
valued at $10,833,488. This, however, is but a part of the freight 
movement that is affected by the improvement, for the actual ship- 
ments by water have been relatively small, and with the river im- 
proved for continuous navigation, it is estimated that at least 100,000 
tons of the present all-rail freight movement would either go by 
river or at river rates, and the resulting saving would be enormous. 
In addition, improved facilities woulcl render possible an actual 
reduction in rates on freight now carried by river. 

For reference to reports of examinations made of this river, see 
Eeport of the Chief of Engineers for 1906, pages 349-350. 

July 1, 1900, balance unexpended $61, 626. 50 

Amount appropriated by river and harbor act approved March 2, TOOT- 200, 000. 00 


261, 626. 50 

June 30, 1007, amount exi)ended during fiscal year : 

For works of improvement $5,000.00 

For maintenaiice of improvement 26, 285. 56 

— 31,285.56 

July 1, liX)7, balance unexpended— : 280,340.94 

July 1, 1907, outstanding liabilities 18, 954. 03 


July 1, 1907, balance available - 211, 386. 91 


July 1, 1907, amount covered by nncompleted contracts 15, 710. 00 

(See Appendix Q 11.) 


Ooosa^ Oostenmila^ and 0 oosawattee rivers^ Georgia and Ala- 
hama , — The Coosa is formed at Eome, Ga., by the junction of the 
Oostenaiila and Etowah rivers, which have their sources in northern 
Georgia. The Oostenaiila is formed by the junction of the Coosa- 
wattee and Connesauga rivers, 56 miles northwest of Eome. The 
Oostenaiila above Eome, Ga., and its tributary, the Coosawattee, are 
navigable for light-draft boats duriim nine nionths of the year for a 
distance of about 105 miles, but the Etowah and the Connesauga are 
not navigable. 

The Coosa Eiver has always been navigable for light-draft boats 
from Eome, Ga,, to Greenport, Ala., an estimated distance of 162 
miles, and this part of the river is of such a character as to make 
its improvement by works of contraction and channel excavation 
entirely practicable, except at Horseleg shoals, near Eome, Ga., where 
a lock of low lift will be ultimately required. 

From Greenport, Ala., to Wetumpka, Ala., a distance of 142 miles, 
locks and dams are required in conjunction with works of contraction 
and channel excavation to provide for navigation. 

’ From Wetumpka to the junction of the Tallapoosa Eiver the river 
is navigable at all seasons. 

The ordinary variations of the water surface are, at Eome, Ga., 
0 to 30 feet ; at Greenport, Ala., 0 to 15 feet; at Wetumpka, Ala., 0 to 
50 feet 
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The improvement of these rivers is provided for under the three 
Tollowing projects (for reference to report upon proposed modifi- 
cations of projects for improving the Coosa Eiver, seen Annual Eeport 
of the Chief of Engineers for 1905, p. 326) : 

{(i) Coosa RivoT between Rome^ Ga.^ and East Tennessee^ ViTginia 
and GeoTgia RatlToad loTidge, — The original project for the improve- 
ment of the Coosa Eiver contemplated the opening of a continuous 
water route of transportation from the Mississippi Eiver to the 
Atlantic Ocean by way of the Ohio, Tennessee, Coosa, Etowah, 
Ocnmlgee, and Altamaha rivers, with canals from the Tennessee to 
the Coosa and from the Etowah to the Ocmulgee. This was desig- 
nated as the “ southern route.” 

Various examinations and estimates for the improvement of parts 
of this section of river have been made from time to time up to the 
adoption of the existing project, September 19, 1890. This project, 
as modified by act of Congress of July 13, 1892, formed a part of a 
plan submitted in 1875 for a proposed waterway from the Mississippi 
to the Atlantic via the Tennessee Eiver, and provides for a crib and 
timber lock 200 by 32 feet and a 3-foot lift, with excavation for a 
4-foot channel betvmen Eome, Ga., and Wills Creek in Alabama, at a 
iotal estimated cost of $180,0005 three locks between Greenport 
and Lock 4 ( Vdiisenant and Ten Island shoals) , 210 feet long, 40 feet 
Avide, and an extreme low-water depth of 4 feet on miter sills, 
together with a 3-foot channel between Locks 1 and 3, at a total esti- 
mated cost, including accessory dams and dikes, of $155,616.23; for 
five locks and_ dams from mid including Lock 4 to the East Ten- 
nessee, Virginia and Georgia Eailroad bridge, the locks to have an 
available length of 280 feet, width of 52 feet, and an extreme low- 
water depth of 6 feet over the miter sills, together with a connecting 
channel 100 feet wide and 4 feet deep at extreme low water, at a 
total estimated cost of $1,160,491, or at a total cost for the entire 
improvement of $1,496,107.23. About 20 per cent of the project has 
been completed. 

To June 30, 1907, there has been expended on this section of the 
Coosa $1,048,438.16, of which $524,738.16 has been expended upon 
the existing project and $523,700_ prior to its adoption. The work 
accomplished is as follows, of which expenditures about 10 per cent 
has been for maintenance : 

Locks 1, 2, and 3, Coosa Eiver, commenced prior to 1890, have 
been completed. They are situated, respectively, 0.68 mile, 3.86 miles, 
and 5.24 miles below Greenport, Ala., and have available lenadhs of 
175 feet and widths of 40 feet. 

Lock 4 (25.89 miles beloAV Greenport), commenced since the adop- 
tion of larger dimensions above mentioned, has, together with its 
appurtenances, been under construction, with desultory appropria- 
tions, since 1886, but still incomplete. 

Channel improvement has been extended as far down as Lock 4, 
and navigation is now possible to this point, except at extreme low 
water, when interruptions occur a short distance above Lock 4. 

During the past fiscal year work was confined to the improvement 
and maintenance of the channel between Eome, Ga., and Lock 4, Ala- 
bama, and to care of the large amount of plant on hand, Provision 
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should be made for further improvement and maintenance of this 
channel. 

By act ajDproved June 4, 1906, Congress authorized the completion 
of the dam and fore bay of Lock 4 by private interests, and when this 
work is undertaken funds should be provided for the completion of 
the lock, for such completion will afford a passage to the nifts which 
must at present be run over the dam, frequently injuring it seriousl}^, 
and will also extend navigation to the railroad at Eiverside during the 
greater part of the year. As the old cofferdam now acting as the 
west abutment of Dam 4 is in bad condition, extensive repairs will be 
required in the near future to preserve the dam, and unless advantage 
is promptly taken of this act these repairs must be undertaken by the 
United States. However, since the terms of the act allow two years 
for the commencement of work on the dam and fore bay, no addi- 
tional appropriation for repairs to the dam or for completion of the 
lock will be required at jiresent. 

On June 30, 1907, the maximum draft that could be carried at 
ordinary low water between Eome, Ga., and Lock 4 was 3 feet, except 
at Horseleg shoals, 1^ miles below Eome,^ over which but 2 feet can 
be carried until a lock is constructed at this point. 

The improvement has resulted in a reduction in railroad rates be- 
tween points on the river and either Eome or Gadsden of not less 
than 50 per cent, water rates controlling all shipments to and from the 
country contiguous to the river. , ^ 

The commerce of this portion of the Coosa consists principally of 
cotton, cotton seed, fertilizer, timber, lumber, staves, grain, and mis- 
cellaneous articles, amounting to 124,078 tons, valued at $3,500,000. 

(i) Coosa River hetween Wetiimpka and East Tennessee^ Virginia 
and Georgia Railroad hridge.—On account of the numerous rapids 
this part of the river has never been navigable. 

The original project for the improvement of this section of the 
river, adopted September 19, 1890, as the result of a survey made in 
1889 and modified by Congress July 13, 1892, conteniiDlates slack- 
Avater naAugation and provides for the construction of 23 locks and 
dams of varying lifts, of an aAmilable length of 280 feet and Avidth of 
52 feet, Avith 6 feet oA^er the miter sills, no lift of lock to exceed 15 
feet. In addition, the channel is to be cleared of Auirious rock reefs 
and points so as to give a least depth of 4 feet, all at an estimated 
cost of $5,106,422. About 4 per cent of the project has been completed. 

There has been expended on this project to June 30, 1907, $400,- 
423.32, of Avhich about 2^ per cent has been for maintenance, Avhich 
has resulted in the construction of the lowest lock of the series, knoAvn 
as No. 31, excepting the dam and gates, the excavation of the channel 
betAveen this lock and the one next above, and the preparation of data 
and plans for additional locks and dams, but these data are still in- 
complete. As yet no benefit has been deriA^ed from this improvement, 
and its value is entirely dependent on the completion of the entire 
system. 

Provision should be made for the care of the property belonging to 
the improvement. 

(c) Oostenanla and G oosawattee rivers^ Georgia. — There AA-ere no 
opeptions on these streams during the year, and none are proposed 
until obstructing bridges are altered. 

To June 30, 1907, $32,656.41 has been expended. 
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CONSOLIDATED. 


July 1, 1906, balance unexpended $14, 570, 92 

Amount appropriated by river and harbor act approved March 2, 

1907 50, 000. 00 

ximount received from sale of typewriter — i. 5. 00 


64, 575. 92 

June 30, 1907, amount expended during fiscal year, for maiiitenauce 


of improvement 7, 521. 83 

July 1, 1907, balance unexpended 57,054.09 

July 1, 1907, outstanding liabilities 2, 297. 61 

July 1, 1907, balance available 54,756.48 


Amount (estimated) required for completion of existing project-- 6,059,913.00 

(See Appendix Q 12.) 

13. Operating and care of canals and other works of navigation 
on Coosa River ^ Georgia and Aldba/rna. — Locks 1, 2, and 3 were 
opened to navigation June 30, 1890, and have been operated continu- 
ously ever since, except during such periods as it was necessary to 
close them for repairs and for a period of ten da^^'s in February, 
1895, when the canal between Locks 2 and 3 was frozen over. 

The amount expended to the end of the fiscal year ending June 30, 
1907, was $163,759.45. 

The expenses of operating and care of Locks 1, 2, and 3 and Dam 4 
during the fiscal year have been paid from the permanent indefinite 
ajppropriation provided for by section 4 of the act of July 5, 1884. 
These expenses amounted to $11,444.11, exclusive of liabilities out- 
standing on June 30, 1907, of $7,635.15. 

(See Appendix Q 13.) 

i,L Removing sunken vessels or craft ohstmctmg or endangering 
navigation. — On March 22, 1907, an allotment of $1,250 was made 
from the indefinite appropriation for the removal of the wreck of a 
lighter sunk in Apalachicola River. Bids for removal were opened 
on June 25, 1907, and the work will be done under contract early in 
the next fiscal j^ear. 

IMPROVEMENT OF RIVERS AND HARBORS IN WESTERN ALABAMA 
AND EASTERN MISSISSIPPI. 

This district was in the temporary charge of Capt. J. B. Cava- 
naugh, Corps of Engineers, to September 13, 1906; in the tempo- 
rary charge of Maj. W. E. Craighill, Corps of Engineers, from Sep- 
tember 14 to October 2, 1906, and in the charge of Maj. Henry Jervey, 
Corps of Engineers, since October 2, 1906. Division engineer, Lieut. 
Col. Clinton B. Sears, Corps of Engineers, to July 16, 1906, and 
Col. E. H. Euffner, Corps of Engineers, since that date. 

1. Motile Eartor.^ Alabama. — This channel originally had mini- 
mum depths of 5| feet through Choctaw Pass and 8 feet through 
Dog River bar, the available draft to Mobile, via Spanish River, 
being limited to the latter depth. 

The improvement of the channel of Mobile Harbor has been pro- 
gressive. Between 1826, the date of the first appropriation for this 
work, and 1857 a channel 10 feet deep w^as dredged through the 
ENG 1907 24 
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shoals in Mobile Bay np to the city of Mobile. Between 1870 and 
1876 this depth was increased to 13 feet, the channel being dredged 
to a width of 300 feet through Choctaw Pass and 200 feet through 
Dog River bar. 

In 1880 a project for a channel 17 feet deep and 200 feet wide was 
adopted, and appropriations between 1878 and 1886 were applied to 
the formation of a channel of these dimensions. 

In the river and harbor act of August 11, 1888, a project for se^cur- 
ing a channel 23 feet deep w-as adopted, this project being modified 
by the river and harbor act of September 19, 1890, so as to provide 
for the formation of a channel 23 feet deep and with a top wddth of 
280 feet from the Gulf of Mexico to the mouth of Chiclpisaw Creek, 
above the city of Mobile. This channel was completed in 1896, sub- 
sequent appropriations, up to and including that made by the sun- 
dry civil act of July 1, 1898, having been applied to its maintenance. 

The total amount expended on these projects was $3,648,630.60, 
of which about $115,000 is estimated to have been applied to mainte- 
nance. 

The existing project for the improvement of Mobile Harbor pro- 
vides for the formation of a channel 23 feet deep and 100 feet wide 
at bottom, with appropriate slopes, from the entrance of the bay to 
the mouth of Chickasaw Creek, at an estimated cost of $1,640,000, 
and the removal of sunken obstructions from Mobile Harbor at such 
times as the latter work may be authorized. This project was 
adopted by the river and harbor act approved March 3, 1899, and 
was modified by the acts of June 13, 1902, and March 3, 1905. 

The amount expended on work under the existing project up to 
the close of the fiscal year ending June 30, 1907, was $1,300,584.21, 
of which amount the sum of $262,221.75 was allotted to the work of 
maintenance. 

The work of forming a 23-foot channel in Mobile River and Bay 
under the existing project was commenced in 1899, and under Iavo 
continuing contracts, during the progress of which 12,402,956 cubic 
yards of material, scow measurement, Avas removed up to November 
11, 1903, an uninterrupted channel of the projected depth and from 
55 to 150 feet width -was formed within the limits of the project. 
Expenditures since have been applied to maintenance dredging. 
The work of removing sunken trees, logs, timbers, and other danger- 
ous obstructions from the channel of Mobile Harbor has been prose- 
cuted, when necessary, with funds allotted for that purpose. 

The project was modified hj the river and harbor act of March 2, 
1907, so as to include the completion of the work proposed by the 
existing project at an estimated cost of $560,000 and the prosecution 
of operations to provide increased depth progressively as may be pos- 
sible with appropriations of $100,000 annually for a periocl of five 
years. The act authorized continuing contracts for prosecuting the 
work in the sum of $360,000, yet to be appropriated, and the applica- 
tion of $10,000 to removal of obstructions arising from freshets in 
the rivers entering Mobile Bay. The construction of a dredge for 
this improvement was also authorized. 

The modified project is printed in House Document No. 647, Fifty- 
ninth Congress, first session. 
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I With available funds and future appropriations it is proposed to 

I dredge the channel to its full dimensions throughout its length, and 

I to obtain such increase in depth as may be possible; to build a dredge 

for use on the improvement at a cost not to exceed $200,000, and to 
remove sunken logs and similar obstructions from the navigable 
I channel. 

Under normal conditions the dredged channel in Mobile Harbor 
shoals rapidly, but this shoaling during the past fiscal year was 
added to greatly by the storm of September 27, 1906. From an exam- 
ination after this storm it was found that there were places with as 
little as 17 feet depth, and, under date of October 13, 1906, a contract 
was entered into with George G. Barker, of Wilmington, Del., for 
dredging to a depth of 23 feet through the worst of these shoals. To 
this work was applied about all the then available balance of approx- 
imatety $100,000, resulting in the formation of cuts 23 feet deep, 50 
feet wide at bottom, and with an aggregate length of 46,888 feet 
r from a point 600 feet north of light-house beacon 14 to a point 

I 4,188 feet south of the same beacon, and from 2,840 feet north of 

I light-house beacon 8-A to a point 1,056 feet south of light-house 

I beacon 4. In this work 1,109,410 cubic 57ards of material, scow meas- 

/ rement, was removed from the channel. 

f A few sunken obstructions were also removed from the navigable 

I channel during the year, adding much to the safety of its naviga- 

I tion. 

Work under the xoroject is about two-thirds completed. 

On June 30, 1907, the maximum low- water draft that could be 
carried over the shoalest part of the improved channel was between 
21 and 22 feet. The average range of tide is 1-|- feet. 

Mobile Elver is navigable for vessels of about 14 feet draft up as J 

{ far as its head, about 45 miles above the city of Mobile. I 

1 Detailed information -with reference to the work accomj)lished un- | 

I der the existing project is contained in the Annual Eeports of the : 

I Chief of Engineers for 1901, jiage 1810, and 1904, page 1803. A ref- 

I erence to the report of the surve}^ uj)on which the project is based is 

Xirinted in the Annual Eeport of the Chief of Engineers for 1904, 
page 324. 1 

The imports and exports, foreign and domestic, for 1905, aggre- 
gated 2,275,870 tons; value, $57,793,100.12. Cotton, lumber, timber, 
toeadstufts, and hog products are the xorincipal articles of export, and 
I bananas and sisal grass the most iinx^ortant of the imports, 

r The effect of the project has been to give Mobile an average reduc- 

I tion of about 20 per cent on rail freight rates from Atlantic seaport 

cities and to afford direct water freight rates from Mobile to foreign 
ports. 

I 
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GENERAL IMPROVEMENT. 

July 1, 1906, balance uii expended $102, 262. 55 

Amount appropriated by river and harbor act approved March 2, 1907- 190, OllO. 00 

June 30, 1907, sale of Government property 75. 00 

June 30, 1907, refundment of overpayment . 37 


292, 437. 92 

June 30, 1907, amount expended during fiscal year, for maintenance 
of impiwement 101, 807. 56 


July 1, 1907, balance unexpended 190, 630. 36 

July 1, 1907, outstanding liabilities 1, 630. 00 


July 1, 1907, balance available 189, 000. 36 


Amount (estimated) required for completion of existing project 360,000. 00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 360, OlX). 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

REMOVING OBSTRUCTIONS. 

July 1, 1906, balance unexpended $148.14 

Amount appropriated by river and harbor act approved March 2, 1907- 10, 000. 00 


10, 148. 14 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 261. 84 


July 1, 1907, balance unexpended 1 0,886.30 

July 1, 1907, outstanding liabilities 80.00 


July 1, 1907, balance available 9, 806. 30 

CONSOLIDATED. 

July 1, 1906, balance unexpended $102, 510. 69 

Amount appropriated by river and harbor act approved March 2, 1007- 200, 000. 00 

June 30, 1907, sales of Government property 75. 00 

June 30, 1907, refundment of overpayments . 37 


302, 586. 06 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 102, 069. 40 


July 1, 1907, balance unexpended 200, 516. 66 

July 1, 1907, outstanding liabilities 1, 710. 00 


July 1, 1907, balance available 198, 806. 66 


Amount (estimated) required for completion of existing project 360,000.00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

. unexpended July 1, 1907 360, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix R 1.) 

2, Mobile har^ Alcibama . — ^Mobile bar is located in tlie Gulf of 
Mexico off the entrance to Mobile Bay. This bar had a depth of 23 
feet at low water over ample width before any work of improvement 
was commenced upon it. This depth accommodated all the traffic 
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of the Mobile Bay slii|3 channel, but was not sufficient to permit of 
the utilization of the deep anchorage in lower Mobile Bay beyond 
the southern limit of the dredged cut leading to the city of Mobile. 

The original and existing project for this improvement was adopted 
in the river and harbor act of June 13, 1902, and provides for the for- 
mation of a channel 30 feet deep at low water and 300 feet wide 
across Mobile bar, at an estimated cost of $91,250. This work of 
improvement formed a part of the Mobile Harbor project until 
March 3, 1905, Avhen, by the river and harbor act of that date, it Avas 
made a separate project, and the limit of cost Avas increased to 
$ 100 , 000 . 

Up to June 30, 1907, the sum of $97,080.65 Avas expended on this 
improA^ement, of AAdiich $25,000 Avas applied to the Avork of main- 
tenance. 

A channel from 27 to 29 feet deep and about 225 feet Avide was 
dredged, but it subsequently shoaled, in some places to a depth of 
about 25-^- feet. During the fiscal year 1906 the shoals were remoAnd, 
and the channel Avas deepened to from 27 to 30 feet at mean Ioav Avater 
over a Avidtfi of from 250 to 275 feet. 

The maximum draft that can be carried June 30, 1907, at mean Ioav 
Avater OA^er the shoalest part of the channel is about 28-1 feet, and the 
average range of tide is 1.1 feet. 

AAuiilable funds and future appropriations Avill be applied to main- 
taining the existing channel and deepening it to 30 feet throughout 
the projected Avidth of 300 feet. 

For commercial statistics, see Mobile Harbor report. 

A reference to the report of the surA^ey on Avhich the existing proj- 
ect is based can be found in the Annual Report of the Chief of Engi- 
neers for 190-1, page 324. 

July 1, 1906 balance unexpended $3, 542. 80 

Amount appropriated by riA^er and harbor act approved March 2, 1907_ 50, 000. 00 


53, 542. 80 

June 30, 1907, amount expended during fiscal year, for works of 
impiw eanent 623. 45 

July 1, 1907, balance unexpended 52, 919. 35 

(See Appendix E 2.) 

Black Warrior, Warrior, and Tombighee rive-rs, Alaba7na, — :{a) 
Black Wcmdor River . — This name refers to that portion of the War- 
rior Eii^'er above Tuscaloosa. Originally this part of the river was 
jiractically closed to navigation on account of shoals at and above 
Tuscaloosa. 

The original project for the imjirovement Avas adopted in 1887, the 
object being to obtain a channel for barges of 6 feet draft at Ioav 
Avater all the year round between Tuscaloosa and Daniels Creek, 14-| 
miles above, by means of fii^e locks and dams, at an estimated cost of 
$741,670. 

Locks 10, 11, and 12 (formerly knoAvn as 1, 2, and 3) were built by 
hired labor and hai^e been completed and opened for traffic since 
NoAmnber, 1895. 

The riA^er and harbor act of March 3, 1899, proAuded for the con- 
struction of Lock 4 (noAv Lock 13), at a cost not to exceed $190,500. 
As it Avas subsequently found that the lock could not be completed for 
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the amount appropriated, the river and harbor act approved June 13, 
1902, authorized the transfer of $14,000 from the unexpended balance 
of the Warrior Eiver appropriations for the completion of this lock. 
The same act extends the upper limit of the improvement to the 
junction of the Mulberry and Locust forks of the river, 46 1 miles 
above Tuscaloosa, and provides for making a survey for the location 
of Locks 5 and 6 (now 14 and 15) next above Lock 4. Report of this 
survey is printed in the Annual Report of the Chief of Engineers for 
1904, page 1840. 

Work so far done has been the completion of Locks 10, 11, 12, and 
13 (formerly known as 1, 2, 3, and 4), though additional lock houses 
are yet to be built and some grading done on lock grounds at Lock 13. 
Six feet of navigation can be carried 12 miles abox^e Tuscaloosa to 
site of Lock 14. Beyond this there has been no imiarovement. 

The river and harbor act of March 2, 1907, provides for the con- 
struction of Locks and Dams 14, 15, 16, and 17, at an estimated cost 
of $1,409,000 to be provided under continuing-contract authoriza- 
tion and not yet appropriated, leaving Locks and Dams Nos. 18, 19, 
and 20, estimated to cost $1,047,000, to be proxdded for. These esti- 
mates are exclusive of cost of surveys and sites, $30,000, and addi- 
tional land required at Lock No. 10, $5,000. Fishways required at 
Dams Nos. 10, 11, 12, and 13 are estimated to cost $4,000. 

Plans and specifications have been completed for Locks 14 and 15, 
and proposals will be asked for their construction as soon as title to 
the necessary land for lock sites has been acquired. A party is now 
engaged in making location survey and foundation borings for 
Lock 16. 

The total amount expended on this improx^ement to June 30, 1907, 
including the survey mentioned, was $809,793.73, none of xvhich xvas 
applied to maintenance. 

The improvement of the Black Warrior Eiver between Tuscaloosa 
and Daniels Creek is based upon the report of a Board of Engineers 
dated April 2, 1887, and published in the Annual Report of the Chief 
of Engineers for 1887, page 1302. 

For commercial statistics, see report on operating and care of locks 
and dams on Black Warrior Rix^er, Alabama. 

(&) V^^amoT River . — This name refers to that portion of the War- 
rior River beloxv Tuscaloosa. Originally logs, snags, and overhang- 
ing trees rendered navigation impossible at loxv water and dangerous 
at boating stages. The minimum depth of channel was about 1 foot 
and the minimum width about 60 feet. 

The original project for the improx^ement, adopted by the rix^er and 
harbor act approx^e'd March 3, 1875, contemplated deepening the chan- 
nel by jetty construction and the removal of snags and ox^erhanging 
trees. The amount expended on this project from 1880 until the 
adoption of the present project was $319,372. Prior to 1880 appro- 
priations were made for the Warrior and Tombigbee rixmrs jointly, 
and the amount expended on the Warrior Rixmr up to that time is 
not knoxvn. An account of this work may be found in the Annual 
Report of the Chief of Engineers for 1897, page 1679. 

The present project, adopted by the river and harbor act of March 
3, 1899, is for the construction of six locks and dams (Nos. 4-9, in- 
clusive, of the Black Warrior, Warrior, and Tombigbee system ) , xvith 
a total lift of 60 feet, and is to afford a channel for barges of 6 feet 
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draft at low water all the year round. The estimated cost of this 
work is $1,928,466, exclusive of $3,000 required for fishways in dams 
Nos. 7, 8, and 9. This work was commenced under continuing con- 
tract, but the completion of three of the locks by hired labor has been 
authorized. 

The act last mentioned provided for the construction of three of 
these locks and dams at a cost not to exceed $660,000. These three 
locks were completed at a cost of $640,500, and are now being oper- 
ated and cared for by the Government as Locks Nos. 7, 8, and 9, 
Black Warrior Kiver. This work has resulted in opening up the river 
from Tuscaloosa to Lock 7, a distance of 79 miles, for navigation all 
the year round, though some dredging will be necessary to obtain a 
channel depth of 6 feet at the upper end of each pool. Towboats 
and barges of 4 feet draft have been operated on this section of the 
river during each low- water season since these locks were completed. 

From the emergency appropriation of June 6, 1900, an allotment of 
$3,691.24 was appliecl to maintaining the improvement of Warrior 
Eiver by the removal of logs, trees, and slip-ins left in the channel 
after the floods of the spring of 1900. 

The river and harbor act approved June 13, 1902, provided for the 
construction of Locks and Dams Nos. 1, 2, and 3 (new Nos. 4, 5, 
and 6), on this river, at a cost not to exceed $874,000; also that 
$10,000 of this amount might be applied to the work of maintenance 
of the improvement between Tuscaloosa and Demopolis. 

Work on these locks was commenced under contract in May, 1903, 
and continued xintil December 31, 1904, when contractors abandoned 
the work. During February, 1905, the completion of these locks by 
hired labor Avas authorized. Since that time practically all of the 
necessary plant has been delivered and installed, the greater part of 
the materials purchased and delivered, and construction Avork is now 
in progress at all three locks Avith a large force. Up to the end of the 
fiscal year about 85 per cent of the work had been completed. 

Changes in foundations, due to physical conditions at the sites, and 
increasecl cost of engineering exjxenses and contingencies, due to delays 
and final abandonment of Avork by contractors, and numerous rises 
in the river during the last tAvo working seasons, Avill increase the 
cost of these locks aboA^e the amount originally authorized. The river 
and harbor act approA^ed March 3, 1905, provided for the completion 
of these locks and the construction of Locks and Dams Nos. 1 and 2 in 
the Tombigbee EiA^er at a cost not to exceed $881,466; also that not 
more than $40,000 of this amount could be expended in the construc- 
tion of a dredge and not more than $30,000 for the construction of 
lock houses. This act appropriated $100,000, and authorized the bal- 
ance, $543,466 of Avhich Avas appropriated in the sundry ciAul act of 
June 30, 1906. Of the former appropriation, $7,500 Avas allotted to 
the Warrior Eiver Avork, and of the latter $86,966. The sundry civil 
act of June 30, 1906, also appropriated the last $60,000 authorized in 
the river and harbor act of June 13, 1902, for this AAmrk. 

The river and harbor act of March 2, 1907, provides for the comple- 
tion of the three Warrior Eiver locks, on which Avork is now in prog- 
ress, and it is believed that they will be finished this season. 

The total amount expended on improvement of Warrior Eiver 
under the existing project to June 30, 1907, was $1,744,295.08, of 
Avhich $13,691.24 was apf)lied to maintenance. 
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For commercial statistics, see report on Operating and care of 
locks and dams on Black Warrior Eiver.” In addition to tlie com- 
merce passing througli these locks, about 8,000 tons of logs, 500 tons 
of lumber, 400 tons of coal, 1,200 tons of Portland cement, 200 tons of 
cotton, and 200 tons of general merchandise were shipped from points 
below Lock 7. 

The report of the survey upon which the present project is based* 
is printed in the Annual Eeport of the Chief of Engineers for 1890, 
page 1719. For revised estimate by the local engineer officer of the 
cost of building Locks and Dams Nos. 1, 2, and 3, see Annual Eeport 
of the Chief of Engineers for 1904, page 1845. 

(c) Tomhighee River from the mouth to Demoijolis {constructio^^^^^ 
of locks and dams ). — The original condition of the navigable channel 
of this section of the river was such as to permit of steamboat naviga- 
tion during high stages of water only, lasting about six or eight 
months of the year. The minimum width of the channel ivas about 
100 feet and the minimum depth about 2 feet. 

For project, amount expended, etc., see report on maintenance of 
channel, Tombigbee Elver from the mouth to Demopolis. 

The amount expended on work of lock and dam construction under 
the existing project to June 30, 1907, was $365,011.40; for construction 
of dredge, $36,554.30, and for construction of lock houses, $7,732.51. 

The river and harbor act of June 13, 1902, directed that a survey 
be made to determine the cost of completing Lock 1 and the location 
and cost of Locks 2 and 3, and this survey ivas made during 1902 and 
1903. Eeport thereon is printed in the Annual Eeport of the Chief 
of Engineers for 1904, page 1842. During the fiscal year 1905 a part 
of the survey was gone over for the purpose of selecting more eco- 
nomical locations for Locks 2 and 3. 

The river and harbor act approved March 3, 1905, made an appro- 
priation of $100,000, and provided for the further appropriation of 
$781,466, to be applied to the completion of Locks and Dams Nos. 1, 
2, and 3, Warrior and Tombigbee rivers, Alabama, and of Lock No. 
1, Tombigbee Eiver, and the construction of Lock No. 2, Tombigbee 
Eiver. It was also provided that of these sums $40,000 might be 
expended for the construction of a dredge and $30,000 for the con- 
struction of lock houses necessary for the operation of locks and 
dams in the Black Warrior, Warrior, and Tombigbee rivers. The 
sundry civil act approved June 30, 1906, appropriated $543,466 of 
the amount authorized by the river and harbor act of March 3, 1905, 
and the sundry civil act approved March 4, 1907, carried the balance 
of $238,000. '^Provision was made in the river and harbor act of 
March 2, 1907, for construction of Lock and Dam No. 3 under con- 
tinuing contract at a cost of $483,000, of which $433,000 is jet to l 3 e 
aj)propriated. 

At the beginning of the fiscal year. Lock 1, at McGrews shoals, had 
been about two-thirds built, and jplant and material were being 
assembled to complete the work. During the year plant wuis 
installed, upper lock gates placed, grubbing and clearing finished, 
three guard cribs built and filled with stone, cofferdam and abutment 
commenced, considerable stone received and some of it placed. Work 
about 75 per cent completed. 

The construction of Locks and Dams Nos. 2 and 3 has not yet been 
commenced, but plans and specifications have been prepared and sub- 
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mitted for approval. It is hoped to commence work on these locks 
this season. 

The hull of the dredge above provided for has been completed and 
launched, and the installation ox necessary machinery commenced. 

One lock house was built at Lock 2, and will be used as head- 
quarters for the engineer force during construction of the lock and 
dam. 

The construction of 60 miles of telephone line, connecting Locks 
1 and 2 and Jackson, Ala., has been about 50 per cent completed. 

For commerce in the calendar year 1906, see report on maintenance 
of channel in Tombigbee Eiver from mouth to Demopolis. 

The last two river and harbor acts have provided for the comple- 
tion of all locks on the Tombigbee and Warrior rivers, and for carry- 
ing the work up to and including Lock 17 on Black Warrior Eiver. 
The estimate for completion covers construction of permanent works 
onty and does not include funds which will be required for operation 
of the dredge, about $35,000 biennial^. 

It is therefore proposed to apply funds available for locks and 
dams and the amount estimated as a profitable expenditure in fiscal 
3 ^ear ending June 30, 1909, to the completion of Locks and Dams jNTo. 1, 
Tombigbee Eiver at McGrews shoals, and Eos. 1, 2, and 3, Warrior 
Eiver; the construction of locks and dams Nos. 2 and 3, Tombigbee 
Eiver; the commencement of Avork on Locks 14 and 15, Black Warrior 
Eii'Cr, and making necessaiy surve^^s for sites of Locks 16, 17, 18, and 
19 on this river. 

The project for all A^ear round 6- foot naAfigatioii from the Mulberry 
and Locust forks of Black Warrior Ewer to Mobile, Ala., has not 
yet progressed sufficientlA^ to haA^e much, if an^^, effect on freight rates ; 
l3ut Avhen completed it is expected to cause a great reduction in such 
rates from the mining section of Alabama to the Gulf of Mexico. 

LOCKS AND DAMS. 


July 1, 1906, balance unexpended $624, 776. 50 

Amoiiiit appropriated by rh^er and harbor act approved March 2, 

1907__ 350,000.00 

Amount allotted from appropriation by sundry civil act approved 

March 4, 1907 233, 000. 00 

Amount refunded from allotment for operating and care of locks 

on Black Warrior River 3,000.00 

June 30, 1907, sales of GoA’^ernment property 25. 00 

.Tune 30, 1907, refundment of OA^erpayments . 25 


1, 210, 801. 75 

June 30, 1907, amount expended during fiscal year, for Avorks of 

impiwement 432, 625. 44 


July 1, 1907, balance unexpended 778, 176. 31 

July 1, 1907, outstanding liabilities 67, 000. 00 


July 1, 1907, balance aAuiilable 711, 176, 31 


July 1, 1907, amount covered by uncompleted contracts 12, 500. 00 

Amount (estimated) required for completion of existing project-- 2,931,000.00 


'Amount that can be profitably expended in fiscal year ending June 
SO, 1909, for Avorks of improA^ement, in addition to the balance 

unexpended July 1, 1907 700, 000. 00 

Submitted in compliance Avith requirements of sundry civil act of 
June 4, 1897. 
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DEEDGE. 

July 1, 1907, balance unexpended ; $37,982.57 

June SO, 1907, amount expended during fiscal year, for works of 
improvement ^^4, 536. 87 


July 1, 1907, balance unexpended— 3, 445. 70 

July 1, 1907, outstanding liabilities 690.00 


July 1, 1907, balance available 2, 755. 70 


LOGIC HOUSES- 

July 1, 1906, balance unexpended $22,141.32 

Amount allotted from appropriation by sundry civil act approved 
March 4, 1907 5, 000. 00 


27,141.32 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 4, 873. S3 


July 1, 1907, balance unexpended — 22, 267. 49 

CONSOLIDATED. 

July 1, 1906, balance unexpended $684, 900. 39 

Amount appropriated by river and harbor act approved March 2 

1907 350, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907- 238, 000. 00 

Amount refunded from allotment for operating and care of locks on 

Black Warrior River 3, 000. 00 . 

June 30, 1907, sales of Government property 25. 00 

June 30, 1907, refundment of overpayments . 25 


1,275, 925. 64 


June 30, 1907, amount expended during fiscal year, for works of 
improvement 472, 036. 14 


July 1, 1907, balance unexpended SOS, 889. 50 

July 1, 1907, outstanding liabilities 67, 690. 00 


July 1, 1907, balance available— -1 736, 199. 50 


July 1, 1907, amount covered by uncompleted contracts 12, 500, 00 

Amount (estimated) required for completion of existing jiroject 2,931,000,00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 700, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 


(cl) Tombighee River from the mouth to Demofolis (rnmntencince 
of channel ). — The original condition of the channel of this portion of 
the river was such as to permit of steamboat navigation during high- 
water stages only, lasting about six or eight months of the year. The 
minimum width of the channel ivas about 100 feet and the minimum 
depth 2 feet. 

The original project for the improvement of this stream, as adopted 
in 1871, contemplated the removal of snags and other obstructions 
in the channel of the river and the widening and deepening of the 
existing channel through various shoals, at an estimated cost of 
$21,500. The project adopted in 1879 was to afford a channel of 
navigable width and 4 feet deep at ordinary low w^ater from the 
mouth to Demopolis, a distance of 185 miles, by the removal of snags, 
logs, and overhanging trees, and the improvement of the worst bars 
by dredging. 
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The amount expended on the improvement of this section of Tom- 
bigbee River under previous projects can not be given, as joint appro- 
priations for the Warrior and Tombigbee rivers were made from 1875 
to 1879, while between 1880 and 1888 the lower division of the river, 
for which appropriations were made, extended from Vienna to the 
mouth. 

The earlier projects for the improvement of this section of Tom- 
bigbee River were superseded by the project adopted in the river and 
harbor act of September 19, 1890. The project adopted at that time 
provided for securing a channel 6 feet deep at low vaiter between the 
mouth and Demopolis by the construction of locks and dams and 
bank revetments, and by the removal of logs, snags, and other 
obstructions. The cost of this project was originally estimated at 
$508,808.98, but in 1897, after $330,000 had been appropriated for 
the work, the estimate was increased, the additionar cost of comple- 
tion being then placed at $600,000. 

By the river and harbor act of June 13, 1902, the formation of a 
6-foot channel below Demopolis b}?- constructing locks and dams was 
made a part of the project for securing 6-foot navigation in the Black 
Warrior, Warrior, and Tombigbee rivers, Alabama. Information in, 
regard to work accomplished on the Tombigbee River under this 
project and the expenditures made in connection therewith will be 
found in the section of this report immediately preceding. 

Under previous projects this section of the Tombigbee River has 
been repeatedly cleared of snags, dikes have been constructed, dredg- 
ing has been done at the worst bars, and the channel made navigable 
for steamboats at low stages of the river. The existing project for 
maintenance of the improvement of the Tombigbee River from the 
mouth to Demopolis was adopted by the river and harbor act of June 
13, 1902, and contemplates the maintenance of the existing channel 
by the removal of logs, snags, and other obstructions from the stream, 
and by the repair of dikes. 

The amount expended on work under the existing project up to the 
close of the fiscal year ending June 30, 1907, was $24,280.70, all of 
which was applied to maintenance. Under this project all work has 
been performed by United States plant and hired labor, and the chan- 
nel of the stream has been maintained in a navigable condition. 

During the past fiscal 3^ear some of the most dangerous obstructions 
in this section of river were removed by the U. S. snag boat Black 
Warrior, It is proposed to apply available funds and future appro- 
priations to maintenance work — snagging, dredging, construction of 
jetties, and the construction of a self-propelling snag boat. 

The Tombigbee River is navigable for steamboats as far up as 
Columbus, Miss., a distance of 341 miles above its mouth, and foi\ 
rafts as far up as Walkers Bridge, Miss., a farther distance of 169 
miles. This stream is nontidal, except in its lower reaches. Floods 
at Demopolis rise at times to a stage of 60 feet above low water. 

Detailed accounts of this improvement are contained in the Annual 
Reports of the Chief of Engineers for 1896, page 1437; 1897, page 
1685, and 1900, page 2202. 

Commerce on this section of the river in the calendar year 1906 
aggregated 414,932 tons, valued at $6,700,392. 

This project results in affording cheap water rates between Mobile 
and points along the lower Tombigbee River. 
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July 1, 1906, balance unexpended ^14, 349. 92 

Amount appropriated by river and harbor act approved March 2, 1907_ 16, 000. 00 


30, 349. 92 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 3, 781. 62 


July 1, 1907, balance unexpended 26, 568. 30 


(e) Tomiighee River from Demopolis^ Ala.^ to Columhus^ Miss , — > 
The original condition of this section of the river was such as to admit 
of navigation only during high-water stages. The channel was 
obstructed by shoals, logs, and overhanging trees, the minimum 
depth of water being 1 foot and the minimum width of channel 70 
feet. The improvement of the Tombigbee Eiver between Demopolis 
and Columbus was commenced under the project of 1871, ivhich con- 
templated the improvement of this stream by the removal of snags 
and other obstructions in the river and the widening and deepening 
of existing channels through various bars. In 1879 this project was 
modified so as to provide for the formation of a channel of navigable 
wfidth and 3 feet deep at low water from Demopolis to Columbus, 
this section forming a part of two different improvements. 

The earlier appropriations being made for the Warrior and Tom- 
bigbee rivers’ jointly, the exact amount expended on the original 
project for this improvement can not be stated. 

The present project for improvement of this section of Tombigbee 
Eiver, adopted in 1890, provides for securing a channel 6 feet deep 
at low water from Demopolis to Columbus, a distance of 156 miles, 
by snagging, tree cutting, bank revetment, bar improvement, and the 
construction of locks and dams, at a cost originally estimated at 
$779,400. In 1897 the construction of locks and dams was estimated 
to cost $2,000,000. This project was adopted by the river and har- 
bor act of September 19, 1890, but no provision has yet been made by 
Congress for commencing the work of lock and dam construction. 
The fall of the river from Columbus to Demopolis is about 108 feet. 

The total amount exj)ended on work under the existing project up 
to the close of the fiscal year ending June 30, 1907, was $167,936.57, 
of which about $67,479.68 was applied to maintenance. These expend- 
itures have resulted in the formation of a clear channel within the 
limits of the project available for light-draft boats on a 2-foot rise 
above low water and in the partial maintenance of this improvement. 
Work has been prosecuted by means of United States plant and hired 
labor. 

During the past fiscal year about 97 miles of this section of river 
were worked over with the snag boat Vienna,, after which the Vienna 
was laid up for the high-water season. She was repaired while laid 
up, and has recently been towed to near the upper limit of the 
improvement, from which point she will work downstream. 

It is proposed to apply available funds to the work of maintaining 
the improvement by the removal of snags, trees, and other obstruc- 
tions brought into the channel by freshets. The maximum height of 
these freshets at Columbus is 40 feet. 

The commerce on this section of the river for the calendar year 1906 
amounted to about 9,775 tons, valued at $471,999. 
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This project results in affording water rates from Mobile to points 
on the Tombigbee Eiver above Demopolis for several months each 
year. 


July 1, 1906, balance unexpended $7, 113. 08 

Amount appropriated by river and harbor act approved March 2, 1907_ 12, 000. 00 


19, 113, 08 

June 30, 1907, amount exj^ended during fiscal year, for maintenance 
(improvement 5, 049. 65 


July 1, 1907, balance unexpended 14,063.43 

July 1, 1907, outstanding liabilities 510,00 


July 1, 1907, balance available 13, 553. 43 


(/) Tombigbee River from Columbus to Walkers Bridge^^ Miss — 
Prior to 1902 this improvement ivas divided into two sections, one 
from Columbus to Fulton, 144 miles, and the other from Fulton to 
Walkers Bridge, 25 miles, for which appropriations were made 
separately. 

The original condition of the river was such that navigation was 
impossible except at high water, and difficult even at that stage, 
owing to the logs, snags, and overhanging trees which obstructed 
the channel. The minimum depth in the channel was about 1 foot, 
and the minimum width was 50 feet. 

The project for the improvement of the river above Columbus 
was adopted in 1873, and jirovided for obtaining a good high-water 
channel by the removal of obstructions,, at an estimated cost of 
$35,000. This project was completed in 1882, at a cost of $27,293.65, 
since ivliich time operations have been directed toward maintaining 
the improvement. The first specific appropriation for the portion 
of the river between Fulton and Columbus was made in 1892, this 
money, together with subsequent appropriations, being applied to 
the maintenance of a high-water channel. 

The project for improvement of the river from Fulton to Walkers 
Bridge was adopted in 1888, and provides for securing a high-water 
channel by the removal of logs, snags, and overhanging trees, at an 
estimated cost of $11,000, and for the maintenance of the same at 
an annual cost of $1,500. This project was adopted by the river 
and harbor act of August 11, 1888, and was completed in 1891, at a 
cost of $6,517.19. 

The total amount expended on these projects up to the close of 
the fiscal year ending June 30, 1907, was $74,875.10, of which amount 
$40,564.26 had been applied to maintenance. United States plant 
and hired labor have been employed on this work. 

Between July 1 and December 5, 1903, and June 16 and Septem- 
ber 10, 1905, the river was cleared out, resulting in the removal of 
obstructions from Aberdeen up to a point a short distance above 
Fulton, Miss. 

As a result of the work done on this section of Tombigbee Eiver 
it has been possible to bring large rafts of logs and timber down on 
a rise of a few feet above low water. But the freshets here range 
from 20 to 40 feet during the high-water season, and man}^ obstruc- 
tions are brought into the stream by these floods, rendering it neces- 
sary to remove these obstructions each season in order to keep the 
channel open. This part of the river is nontidal. 
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It is proposed to apply available funds to the work of maintaining 
a higii-water channel within the limits of the improvement. 

A reference to reports on surveys upon which a ]3ortion of this 
project is based is printed in the Annual Eeport ot the Chief of 
Engineers for 1905, page 340. 

The commerce on this section of the river during the calendar year 
ending December 31, 1906, amounted to 1,000 tons of heading bolts 
and general merchandise, valued at $40,000. 

Funds for work on this part of the river are allotted from the ap- 
propriation for Tombigbee Eiver, Demopolis to Columbus. 

This project has no effect on freight rates. 


July 1, 1906, balance iinexpencled .$291.95 

Amount appropriated l)y river and harbor act approved March 2, 1907- 2, 000. 00 

July 1, 1907, balance unexpended 2, 291. 95 


(See Appendix E 3.) 

4 . Operatmg and care of locks ojiid dams on Black Warrior River, ^ 
Alal)ama . — {a) Lock 7. — This lock is about 79 miles by river below 
Tuscaloosa. Contract work was completed and the lock turned over 
to the United States November 7, 1903. At that time its operation 
and care became a charge under the general law of July 5, 1884. 

The lock was opened for traffic November 27, 1903, and has been 
used regularly since. During the past year four guide cribs have been 
built along upper approach to lock. Stone filling has been placed 
below dam to check erosion. Underbrush and piles of drift have been 
cleared off of reservation; river bank below abutment, which was 
badly eroded, has been graded to an approximate slope and protected 
with brush mattress and riprap. Flood deposit has been dredged 
from lock chamber and approaches. Lock-tender’s house painted. 

* {h) Lock 8. — This lock is about 63 miles by river below Tuscaloosa. 
Contract work was completed and this lock turned over to the United 
States in December, 1902. On January 1, 1903, its operation and care 
became a charge under the general law of July 5, 1884. 

On account of delay in erecting the gates, damage to timber floor 
by upthrust, and a large leak which developed imcler abutment, this 
lock was not oiDened for traffic until October 13, 1903. Since that time 
it has been used regularly, except twenty-six days during November. 
1904, when it was closed to traffic for repairs to timber floor, and a 
few days during January, 1906, on account of large accumulations of 
drift in upper approach to lock. 

During the past year material for new guide cribs was delivered 
and one crib completed along upper approach to lock. Underbrush 
and piles of drift have been cleared off of reservation and Bermuda 
grass planted on river banks near lock. Lock house has been painted. 

(c) Lock 9. — This lock is about 46 miles by river below Tuscaloosa. 
Contract work was completed and the lock turned over to the United 
States in December, 1902. On January 1, 1903, its operation and care 
became a charge under the general law of July 5, 1884. 

This lock was opened for traffic in October, 1902, and has been used 
regularly since. During the past year a number of trees, which caved 
from bank into river above lock, "have been pulled out with derrick 
boat. Flood deposit has been dredged from lock chamber and ap- 
proaches to lock and ail timber for new guide cribs delivered. 
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(d) Locks 10^ 11^ mid 12 . — These locks and dams are near Tiisca- 
^ loosa, Ala., and overcome the Tuscaloosa Falls with their combined 

lift of 29 feet. They were finished and opened to commerce in 
November, 1895, and on July 1, 1896, their operation and care became |B 

a charge under the general law of July 5, 1884. 

In addition to their operation and care, flood deposit has been 
dredged from the lock chambers. Minor repairs were made to build- 
ings, all lock houses and fences around lock grounds painted, and the 
necessary repairs to plant kept up at the Tuscaloosa shops. One of 
the gates at Lock 11, which had been badly damaged cluring high 
water in March, 1906, was taken down and rebuilt. 

{e) Lock 13 . — This lock is about 9 miles above Tuscaloosa. Con- 
tract work was completed and the lock turned over to the United 
States in May, 1905. On July 4, 1905, it was opened for traffic, and 
its operation and care became a charge under the general law of July 
5, 1884. Since that time two additional guide cribs have been built 
al3ove the lock and the river bank below dam abutment thoroughly 
protected with riprap. 

During the past year, in addition to operating and care of locks, 
the lock-tender’s house has been painted and flood deposit removed 
from around lower gates. 

The total expense during the year for operating, repairs, etc., for 
the seven locks was $48,721.15. The commerce passing through the 
locks during the fiscal year ending June 30, 1906, amounted to 
2,607 tons coal, 15,491 tons stone, 6,200 tons logs, 2,492 tons lumber, 

206 tons cotton, 202 tons cotton seed, 480 tons fertilizer, and 270 
tons of general merchandise. In addition to the commerce passing 
through the locks there is some coal traffic in the pool between Locks 
12 and 13 and a considerable traffic in logs in the pool between Locks 7 
; and 8. No accurate record of this traffic is available. 

(See Appendix E, 4.) 

5. Pascagoida Rive7\ Mississippi . — Before this improvement was 
commenced the channel through the bar at the mouth of the river 
‘ had a least depth of 3 feet at low water, while inside the mouth for a 

j distance of 10 miles upstream the river was navigable for vessels of 

: 6-J feet draft. Appropriations for this work of improvement were 

made in 1827, 1828, and 1852, but there is no record of the work 
accomplished with those funds. 

I • The first extended project for the improvement of this stream was 

adopted in 1880 and contemplated securing a channel 7 feet deep and 
200 feet wide across the bar at the mouth of the river. This project 
also included some snagging work on the river above Moss Point, 

^ which is described in the report on the improvement of the Pasca- 

I goula, Leaf, and Chickasahay rivers, Mississippi. The project for a 

; 7-foot channel was practically completed in 1884, the total amount 

' ex|)ended in securing such a channel, including the appropriations 

’ made between 1827 and 1852, amounting to $74,500. 

In 1886 a new project was adopted, which provided for securing a 
channel 12 feet deep at low water, with a navigable width between 
Mississippi Sound and Moss Point. Under this project a depth of 9 
I feet across the entrance bar was first obtained, while subsequently a 

channel 12 feet deep and 80 feet wide was dredged from Moss Point 
I to the mouth of the river, and a 12-foot channel across the bar at 
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the mouth was partially completed. These operations required the 
expenditure of $95,000, including the expenditure of about $8,000 
applied to dredging work in Horn Island Pass in 1897, or a total of 
$169,500 under both projects. _ 

The present project for the improvement of Pascagoula River was 
adopted in the river and harbor act of March 3, 1899, and provided 
for the formation of a 12-foot channel from a point in Dog River 3 
miles above its mouth down the Pascagoula River to the 12-foot con- 
tour in Mississippi Sound, 150 feet wide above and 300 feet wide 
below the railroad bridge at Scranton, Miss., at an estimated cost of 
$317,600, including the formation of a 20-foot channel through cer- 
tain shoal spots in the Horn Island anchorage. 

Work under this project was in progress between September, 1899, 
and February, 1902, during which time an uninterrupted 12-foot 
channel was obtained within the limits of the project in Pascagoula 
River, while a 20-foot channel was formed through the shoal areas in 
Horn Island anchorage. 

The river and harbor act of June 18, 1902, modified and extended 
the existing project so as to provide for a channel 17 feet deep instead 
of 12 feet from 3 miles above the mouth of Dog River to Mississippi 
Sound, at a total cost of $1,050,222, exclusive of the Horn Island 
improvement, and authorized the expenditure of $150,000 for the 
commencement of operations under the modified project. 

The total amount expended on the existing project up to the close 
of the fiscal year ending June 30, 1907, was $528,952.33, excluding the 
expenditure of about $88,000 on the work performed at Horn Isiand. 
Oi this amount $40,000 was applied to maintenance. Work under the 
project is about 50 per cent completed. Dredging operations under 
the modified project were in progress from July 7, 1903, to June 16, 

1904, during which time the channel was dredged to a depth of 15 
feet for a width varying from 75 to 100 feet throughout its length, 
except one shoal sj)ot at the upper end. Under date of . June" 16, 

1905, two contracts were entered into for further work in the forma- 
tion of the 17-foot channel within the limits of the project, the work 
being divided into two sections. 

Up to the end of the past fiscal year a channel 42,402 feet long in 
section 1 and 17,600 feet long in section 2 was dredged to the pro- 
jected depth of 17 feet, with a width of from 125 to 150 feet. 

The contract for section 1 Avas completed May 2, 1907, a total of 
804,776 cubic yards of material having been removed. The channel 
above the railroad bridge has been completed. 

The contract for section 2 was completed June 15, 1907, a total of 
663,386 cubic yards having been removed, including 73,713 cubic 
yards redredging of shoals formed since the dredge passed over the 
wovk about a year ago. 

The available loiA^-Avater draft is iioav about 17 feet. The average 
range of tide is If feet. 

The head of continuous navigation on Pascagoula River is at Cedar 
Creek, about 55 miles above the mouth, to which point a draft of 5 
feet can be carried. 

It is proposed to apply the available balance toAvard the completion 
of the project and its maintenance. 
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In order to determine the type of dredge suitable to the work, it is 
proposed to employ the U. S. dredge Barnard on this channel for two 
or three months, commencing about July 1, 1907. 

A reference to the report of the* survey of the Pascagoula Kiver 
upon which the existing project is based is printed in the Annual 
Eeport of the Chief of Engineers for 1904, page 334. An account of 
this improvement is contained in the Annual Eeports for 1902, page 
2211, and 1904, page 1828. 

The commerce of the river for the calendar year 1906 amounted to 
730,671 tons, principally logs, lumber, and naval stores, valued at 
$6,265,964. ^ 

This project results in effecting a reduction in rail freight rates 
between Scranton, Miss., and seaboard cities of the Atlantic coast, and 
also in affording direct water freight rates on lumber from Moss Point 
and Scranton to foreign ports. 


July 1, 1906, balance unexpended $117, 622. 08 

Amount appropriated by river and harbor act approved March 2, 

1907 200, 000. 00 

June 30, 1907, refundment of overpayments 4. 34 


317, 626. 42 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $76,974.41 

For maintenance of improvement 40, 000. 00 

Transferred to construction of dredge 50, 000. 00 

166, 974. 41 


July 1, 1907, balance iiiiexpended 150, 652. 01 

July 1, 1907, outstanding liabilities.- ; 1,300.00 


July 1, 1907, balance available 149, 352. 01 


Amount (estimated) required for completion of existing project 360,622.00 

(See Appendix E 5.) 

6. Pascagoula^ Leaf^ and Ghiohasahay rivers^^ Mississippi , — (a) 
Pascagoula River {above the mouth of Dog River,)— this 
improvement was commenced navigation was impossible on this sec- 
tion of Pascagoula Eiver, except during periods of high water. The 
minimum width of the channel was 60 feet and the minimum depth 
was 1 foot, the stream being very much obstructed by snags and logs. 
The first project for this improvement, which was adopted in 1880, in 
addition to providing for dredging work at the mouth of the stream, 
described in the report on the improvement of Pascagoula Eiver, 
Mississippi, contemplated the improvement of the river by the re- 
moval of snags and overhanging trees. Under this project the river 
was cleared of obstructions between 1882 and 1884, at a cost of 
$15,000. In 1886 the existing project for this improvement was 
adopted. This project provides for the maintenance of the channel 
above the mouth of the river by removal of obstructions from the 
stream from time to time. This project was modified in 1899, the 
extent of the improvement being limited at that time to the section of 
the river above Dog Eiver, about 100 miles. The total amount 
expended on the existing project to June 30, 1907, was $23,018.14, all 
of which was applied to maintenance. 

The river and harbor act of March 3, 1905, appropriated $12,000 
for improving Pascagoula, Leaf, and Chickasahay rivers, Mississippi, 
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of which amount $6,750 was allotted to the Pascagoula River. ^ These 
funds and future appropriations will be applied, to maintaining the 
channel, including part payment for self-propelling snag boat. 

A snagging party was organized, supplies were purchased, and the 
work of removing sunken obstructions from this part of Pascagoula 
River was commenced June 7, 1906, continued through J une and 
July, and again in November and .December, 1906, practically the 
entire river being worked over twice during the season. However, 
owing to the lack of suitable plant on this improvement, many of the 
worst obstructions could not be removed. 

On June 30, 1907, the Pascagoula River was navigable at low water 
for boats of 5 feet draft as far up as Cedar Creek, 55 miles, while 
above this point to the head of the river light-draft navigation and 
rafting were possible on a slight rise above low water. 

The Pascagoula River is nontidal except in its lower reaches. 

The report of the examination upon which this improvement was 
originally based is printed in the Annual Report of the Chief of Engi- 
neers for 1879, page 835. 

The commerce originating on Pascagoula River above the mouth of 
Dog River during the calendar year 1906 amounted to 260,100 tons, 
principally logs, naval vstores, and general merchandise, valued at 
$3,323,600. In addition to this the combined commerce of Chicka- 
sahay and Leaf rivers passed over this stream. 

This project has no effect on freight rates. 


July 1, 1906, balance unexpended .$5, 437. 1)0 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 6, 000. 00 


11, 437. 90 

June 30, 1907 amount expended during tiscal year, for maintenance 
of improvement 1,706.04 


July 1, 1907, balance unexpended. 9,731.86 


(5) Leaf River . — Originally it was impracticable to navigate this 
river on account of snags, logs, and overhanging trees obstructing the 
channel. The minimum width of the stream was 100 feet and the 
minimum depth was 2J feet. The original project for this improve- 
ment was adopted in 1890, its purpose being to afford a channel for 
high-water navigation from Bowie Creek to the mouth of the river, a 
distance of 75 miles, by the removal of obstructions and overhanging 
trees. This project was completed in 1897 at a cost of $11,019.04, 
since which time expenditures have been in the direction of main- 
taining the improvement. 

Dunng August, September, and October, 1906, about 63 miles of 
the river was worked over upstream and 53 miles of this distance 
reworked downstream, clearing the channel of obstructions as well 
as possible with the plant available for such work. 

With available funds and future appropriations similar main- 
tenance work will be continued. 

The total amount expended on this improvement up to June 30, 
1907, was $21,958.51, of which $10,939.47 was applied to maintenance’ 

On June 30, 1907, the river was available for rafting on a fair rise 
above low water, being used to a very limited extent for any other 
form of navigation. 
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For references to the report upon which this project is based and to 
descriptions of this improvement, see the Annual Eeport of the Chief 
of Engineers for 1904, page 337. 

The commerce of the Leaf Eiver during the calendar year 1906 
amounted to 177,800 tons, principally logs and timber, valued at 


$1,223,250. ^ 

This project has no effect on freight rates. 

July 1, 1906, balance unexpended $2, 813. 51 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 I 2, 500. 00 


5, 313. 51 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 1, 772. 02 

July 1, 1907, balance unexpended 3, 541. 49 

(c) Chickasaliay River , — The original condition of this river was 
such that it was navigable for small rafts only during high water, and 
even navigation of this character was troublesome and dangerous. 
The minimum width of the channel was 50 feet and the minimum 
depth 6 inches, the river being badly obstructed by logs and snags. 

The original project for the improvement was adopted by the river 
and harbor act of September 19, 1890, and provided for obtaining a 
high-water channel from the mouth of the river up to Shubuta, Miss., 
a distance of 130 miles, by the removal of obstructions from the chan- 
nel and overhanging trees from the banks. The river and harbor act 
of June 3, 1896, modified this project by limiting the improvement to 
that part of the river between the mouth and Bucatunna, Miss., about 
75 miles. The project further provided for the maintenance of the 
improved channel. The project, as modified, was completed in the 
latter part of 1896, at a cost of $12,399.73. 

During the fiscal year ending June 30, 1904, the entire improve- 
ment was worked over, this work being completed October 19, 1903, 
leaving the river in very fair condition for rafting and flatboats on a 
rise of 3 or 4 feet above low water. No work has b^een done since, and 
many obstructions have been brought into the stream by freshets. 
The removal of these obstructions wnth available funds has just been 
commenced. 

The total amount expended on the improvement up to June 30, 
1907, was $21,750, of which $9,350.27 had been applied to mainte- 
nance. 

The existing project was adopted in the river and harbor act of 
March 3, 1905, and provides for maintaining; the channel in Chicka- 
sahay Eiver from the mouth to Bucatunna, Miss., by the removal of 
logs," snags, and other obstructions from the waterway, in order to 
keep the river in navigable condition for rafting at high-water stages, 
at an annual cost of $2,500. A reference to the report of the examina- 
tion upon which this project is based is printed in the Annual Eeport 
of the Chief of Engineers for 1905, page 346. 

This stream is nontidal, and its condition on June 30, 1907, was 
such that it could be used by flatboats and rafts on a rise of 6 or 8 feet 
up as far as Shubuta, Miss., though considerably obstructed. 

The commerce of this river during 1906 amounted to 168,325 tons 
of logs and timber, valued at $1,197,000. 
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July 0 1906, balance nnexpended---- (PH). 00 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 00 


July 1, 1907, balance unexpended Ih oOO. 00 

July 1, 1907, outstanding liabilitievS 190. 00 

July 1, 1907, balance available 3,310. 00 

CONSOLIDATED. 

July 1, 1906, balance unexpended $10, 251. 41 

Amount appropriated by river and harbor act approved IMarch 2. 1907- 10, 000. 00 

20, 251. 41 

June 30, 1907, amount expended during liscal year, for maintenance 
of improvement 3, 478. 06 

July 1, 1907, balance unexpended 16, 773. 35 

July 1, 1907, outstanding liabilities 190. 00 


July 1, 1907, balance available 16, 583. 35 

(See Appendix B 6.) 

7. Horn Island Pass^ Mississippi * — The channel through the bar 
had before improvement a depth which increased through natural 
causes from 14 or 15 feet in 1853 to about 18 feet in 1886, and has been 
available at low water since the latter date for vessels up to a draft of 
slightly less than 18 feet. 

Under the appropriations for improving Pascagoula Eiver, Missis- 
sippi, carried by the river and harbor acts of August 18, 1894, and 
June 3, 1896, provision was made for the removal of the bar in Horn 
Island Pass, and in conformity with this provision a channel with a 
least depth of 20.5 feet (19.5 feet referred to the existing datum) , and 
with a width of 200 feet, was dredged through the Horn Island bar. 
The total cost of this work was $7,682.40, but the benefit of the im- 
provement was soon lost through shoaling. 

Under the appropriations for Pascagoula Eiver and Horn Island 
Harbor carried by the river and harbor act of March 3, 1899, and the 
sundry civil act of June 6, 1900, an amount estimated at about 
$88,000 was applied to dredging a 20-foot (19 feet present datum) 
channel at certain shoal areas in the Horn Island anchorage basin, 
the work being in progress between 1899 and 1901. 

The existing project for the improvement of Horn Island Pass pro- 
vides for the formation of a channel 21 feet deep at low water, 300 
feet wide through the outer bar, and 200 feet- wide elsewhere in the 
pass, at an estimated cost of $40,480, and $9,000 annually to preserve 
the improvement. The project was adopted by the river and harbor 
act of March 3, 1905, which carried an appropriation of $40,480 for 
the work, subject to the condition ‘‘ that a contract or contracts can be 
made at a sum not to exceed the unit price of eleven cents per cubic 
yard, or such work can be performed by a Government dredge.” 

The proposed dredging work was advertised under date of May 16, 
1905, but no bids for its execution were received in response to this 
advertisement. The U. S. dredge Ofiarleston has been employed on 
this work since August, 1906, and has dredged 353,230 cubic yards of 
material, at a cost to date of $29,697.67, in addition to outkanding 
liabilities of about $2,800. 
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Available funds will be applied to completion of the 21-foot chan- 
nel and to its maintenance. 

The report upon which this project is based is printed in the 
Annual Eeport of the Chief of Engineers for 1904, page 1863. 

The available low-water depth through the pass is about 21 feet, 
and the average range of tide is about 1.1 feet. 

Commerce using the Horn Island Pass channel during the calendar 
year 1906 amounted to 185,044 tons of lumber and timber, valued at 
$1,444,840. ■ ' 

This improvement has as yet little or no effect on freight rates. 


July 1, 1906, balance unexpended $40, 374. 54 

Amount appropriated by river and harbor act approved March 2, 1907- 9, 000. 00 

49, 374. 54 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 29, 592. 21 

July 1, 1907, balance unexpended 19, 782. 33 

July 1, 1907, outstanding liabilities 2,800.00 

July 1, 1907, balance available 16, 982. 33 

(See Appendix R 7.) 


c9. Harbor at Biloxi^ Miss . — This channel originally had a minimum 
depth of 4 feet. The original project for its improvement was 
adopted in 1882 and contemplated the formation of a channel 
through Deer Island fiats to connect Biloxi Bay with the Back Bay 
of Biloxi, at an estimated cost of $85,000. The channel thus proposed 
was to have a depth of 8 feet at low water, with a width sufficient for 
navigation. 

In 1884 this project was changed so as to provide for deepening the 
channel from Mississippi Sound to the wharves at Biloxi from the 
existing depth of 4 or 4^- feet to 8 feet over a width of 150 feet, the 
estimated cost of this work being $55,000. The work of dredging 
was commenced in September, 1887, and the project was finally com- 
pleted in August, 1893, at a cost of $44,382.27. Between December 
26, 1903, and January 28, 1904, the channel was redredged to a depth 
of 8 feet for a width of from 70 to 100 feet throughout its length, 
completing about one-half the work necessary to fully restore the 
channel. 

Under contract dated August 4, 1906, with the Home Dredging 
Company, of Mobile, Ala., 27,139.3 cubic yards of material was 
dredged from this channel, restoring the depth of 8 feet over a width 
of 50 feet, for a distance of 4,134 feet. Measurement was in place, 
and the rate paid was 254 cents per cubic yard. 

Available funds and future appropriations will be applied to main- 
taining a channel 8 feet deep and as great a width as possible, not 
exceeding 150 feet. 

The commerce of this harbor for the calendar year 1906, consist- 
ing principally of lumber, turpentine, rosin, fish, and oysters, and 
general merchandise, amounted to about 77,414 tons, valued at 
$2,483,500. 

The total amount expended on this improvement up to June 30, 
1907, was $61,685.74, of which $17,303.47 was applied to work of 
maintenance. 
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The maximum low-water draft that can be carried tlirougii the 
(channel is about 7-1- feet and the range of tide is about 1| feet. 

xV reference to the report upon which the present project for this 
work of improvement is based is printed in the xVnniial Report of the 
Chief of Engineers for 1904, page 337. 

The project has little or no effect on freight rates. 


July 1, 1906, balance unexpended .$8, S4r>. r>0 

Amount appropriated by river and harbor act approved March 2, 1907- 9, (K)o. oo 

17, S45. m 

June 30, 1907, amount expended during fiscal year, for niaintemuice of 

improvement 7, 148. 97 

July 1, 1907, balance unexpended 10.1)96.5.3 

(See Appendix R 8.) 


9. Channel from Gulffort to Ship Island Harhor^ Mississippi . — 
Originally no channel existed betiveen Ship Island Harbor and Gulf- 
port, Miss. The depths on the site of the channel ranged from 19 to 

feet, and over the site of the anchorage basin they varied from 8-1 
to 2-| feet. 

The existing project was adopted by the river and harbor act of 
March 3, 1899, which authorized the Secretary of War to enter into 
contract for dredging a channel 300 feet wide and 19 feet deep at 
mean low water from the anchorage basin at Ship Island Harbor, on 
the Gulf of Mexico, to Gulfport, Miss., and to construct at the end 
of this channel next to the shore an anchorage basin of similar depth 
and not less than 2,640 feet by 1,320 feet in area. This act also 
authorized the Secretary of War to contract for the maintenance 
of this channel and anchorage basin for a term of five veto after 
their completion for the sum of $10,000 annually. 

Contract was entered into in 1901 for dredging the channel and 
anchorage basin, the work to be completed within two years from 
April 21, 1901, for $150,000, and for the maintenance of the channel 
and basin for a term of five years after completion for the sum of 
$10,000 per annum. 

Work was commenced on April 16, 1901, and has been in progress 
almost continuously since that date. 

By joint resolution of Congress approved June 14, 1906, it was 
provided that the channel and basin should be accepted as dredged, 
and that $150,000 should be paid the contractor for the Avork, the 
channel and basin having been dredged to the approximate depth 
and width required in the contract. The payment has been made. 
The period of maintenance commenced June 14, 1906. 

The river and harbor act approved March 2, 1907, appropriated 
$100,000 for continuing the improvement and maintenance of the 
anchorage basin at Gulfport and channel therefrom to the anchorage 
or roadstead at Ship Island, also Ship Island Pass between Ship 
and Cat islands, Mississippi, and authorized the Secretary of War 
to^ annul that portion^ of the contract entered into February 20, 1901, 
with Spencer S. Bullis, relating to the maintenance of a channel and 
anchorage basin between Ship Island and Gulfport. The annulment 
of this contract ivas effected by a supplemental agreement approA^ed 
by the Secretary of War June 11, 1907. 
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The maximum low-water draft available in the channel and basin 
at Ihe end of the fiscal year was about 21 feet. The range of tide at 
this locality is about If feet. Vessels Avith a draft of 23 feet have 
lately passed through the channel. 

Since the commencement of operations at Gulfport, allotments 
amounting to $24,199.85 have been made from the permanent indefi- 
nite appropriation carried by section 4 of the river and harbor act of 
July 5, 1884, for the purpose of inspecting, superintending, and sur- 
veying this work of improvement. Up to June 30, 1907, the expendi- 
tures for this purpose amounted to $22,048.09. 

It is proposed to apply available funds to maintenance of the 
channeLand anchorage basin. 

A reference to the report upon AA^hich the present project is based 
can be found in the Annual Report of the Chief of Engineers for 
1904, page 338. 

The commerce at Gulfport Harbor during the calendar year 1906 
amounted to 743,992 tons, principally lumber and timber, A^alued 
at $9,374,865. 

This project results in effecting a reduction in rail freight rates 
between Gulfport and seaboard cities of the Atlantic coast and in 
affording AA^ater freight rates from Gulfport to foreign ports. 


July 1, 1906, balance unexpended $14, 994. 19 

June 30, 1907, amount allotted during fiscal year 3, 005. 81 


Amount appropriated by river and harbor act approved March 2, 1907_ 100, 000. 00 
Amount appropriated by sundry civil act approved March 4, 1907 10, 000. 00 

128, 000. 00 

June 30, 1907, amount expended during fiscal year, for 


maintenance of improvement $5, 848. 24 

Transferred to construction of dredge 25, 000. 00 

30, 848. 24 


July 1, 1907, balance unexpended 97, 151. 76 

July 1, 1907, outstanding liabilities 400.00 


July 1, 1907, balance available 96, 751. 76 


(See Appendix E 9.) 

10. Wolf and Jordan rivers.^ Mississippi . — The least depth on the 
bar at the mouth of Wolf River is something under 3 feet, and on the 
bar at the mouth of the Jordan River it is not quite 4 feet. 

The present and only project was adopted by the river and harbor 
act of March 2, 1907, and provides for the formation of a channel 7 
feet deep and 100 feet wide at bottom, with side slopes of 1 on 6, 
across the bar at the mouth of each of the streams named, from the 
7- foot curve of depth in the river to the 6-foot contour in Bay St. 
Louis, at a cost of $30,000 for completing the work and $5,000 per 
annum thereafter for maintenance. After reaching the 6-foot con- 
tour in the bay, the .material becomes so soft that a draft of 7 feet 
can easily be carried through it. The act above mentioned also appro- 
priated $30,000 for dredging the channels, but no work has yet been 
done nor expenditures made. 

The report of the examination and survey upon which the project 
is based is printed in House Document No. 917, Fifty -ninth Congress, 
first session. For preAdous reports of examinations reference is made 
to the Annual Report of the Chief of Engineers for 1893, pages 1787 
and 1789. 
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The average range of tide is about If feet. 

The commerce on these rivers during the calendar year 1906 
amounted to 53,865 tons of lumber, rosin, turpentine, and general 
merchandise, valued at $946,860. 

Amount appropriated by river and harbor act approved March 2, 1907_ .$30, 000. 00 
July 1, 1907, balance unexpended 30,000.00 

(See Appendix E 10.) 

11, Pearl River helo^o Rochfort,^ Miss , — The limits of this improve- 
ment originally extended from the mouth of the river to Jackson, a 
distance of 313 miles. By act of Congress of April 21, 1900, the con- 
struction of a fixed highway bridge across Pearl Eiver at Eockport 
was legalized. This point thereby became the head of navigation 
for boats of any considerable size and the upper limit of the project. 
However, the bridge at Eockport is reported to have been washed 
away in Pebruary, 1906. The distance from Jackson to Eockport is 
67 miles. 

Prior to improvement the condition of the river was such that it 
was not navigable except during high-water stages, and even then 
navigation was difficult and dangerous. 

The original project for this improvement was adopted in 1880, 
and provided for a channel of navigable wddth and 5 feet deeii at low 
water, by the removal of snags and sunken trees from the river bed 
and overhanging trees from the banks, at an estimated cost of 
$95,940. This project having been found to be impracticable, it was 
modified in 1885 so as to provide for a 2-foot channel at low^ water 
throughout this section of the river, at an estimated cost of $145,940. 

With past appropriations the river has been improved until it 
became navigable for light-draft boats on a slight rise up as far as 
Monticello, about 211 miles above the mouth. Above Monticello the 
river has never been navigable except on a rise of 7 feet or more. 
Appropriations since 1899 have been applied to the maintenance of 
the lower 100 miles of the river. 

During the past fiscal year 86 miles of the river were wmrked over 
with the snag boat Pearl,^ after which this boat was laid up at Scran- 
ton for the winter. She has been extensively repaired and will 
resume work in the early part of the coming year. All this work 
has been for the purpose of maintenance. 

The total amount expended on this improvement up to June 30, 
1907, was $171,229.07, of which about $66,104.07 was applied to 
maintenance. 

Eecent appropriations have been sufficient only to maintain the 
channel in the lower 100 miles of the river, and this part is available 
for light-draft navigation on a fair rise. The upper portions of the 
stream not recently worked over are not safe for navigation on less 
than a 7 or 8 foot rise. 

The 9-foot channel dredged at the mouth in' 1900 has shoaled to 
74 feet, and should be redredged. It is proposed to apply part of 
the available funds to this work. 

Available funds and future appropriations will be applied to prose- 
cution of the improvement and to maintenance wmrk where it is con- 
sidered most needed for the commerce using this stream. 

This river is nontidal except in its lower reaches. 
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The report upon which the project was originally based can be 
found in the Annual Eeport of the Chief of Engineers for 1879, page 
879. Extended information may be found in the Annual Eeport of 
the Chief of Engineers for 1896, page 1454. 

The commerce of the upper section of this part of Pearl Eiver 
during the calendar year 1906 was 63,420 tons of naval stores, gen- 
eral merchandise, and timber, valued at $990,390. 

The project now has but little, if any, effect on freight rates, but 
if completed it is believed would cause a material reduction in these 


charges. 

July 1, 1906, balance unexpended- fp4, 494. 17 

Amount appropriated by river and harbor act approved March 2, 1907« 30, 000. 00 

34, 494. 17 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 5, 311. 85 

July 1, 1907, balance unexpended 29, 182. 32 

July 1, 1907, outstanding liabilities 80. 00 

July 1, 1907, balance available 29,102.32 

Amount (estimated) required for completion of existing project ^80, 000. 00 

(See Appendix E 11.) 


12. Pearl Eiver 'between Edinburg and Jackson.^ Miss . — The orig- 
inal condition of this section of Pearl Eiver wtis such that navigation 
was impossible, except during high water, and even at high stages 
it was difficult and dangerous. The minimum width and depth of 
the channel were 40 feet and 1 foot, respectively, between Carthage 
and Jackson, while above Carthage the channel had a minimum 
width of 30 feet and a minimum depth of 3 inches. This improve- 
ment was formerly divided into two sections, for which appi'opria- 
tions were made separately. The original project for the section 
from Jackson up to Carthage, 101 miles, as adopted in 1879, con- 
templated obtaining a clear channel of navigable width and 5 feet 
depth at low water, at an estimated cost of $21,000. In 1886 this 
project was modified so as to provide for a channel 2 feet deep, this 
depth being considered sufficient for the needs of navigation, and at 
the same time the estimate of cost was increased to $50,000. Work 
under this project was completed in 1893, at a total cost of $26,014.98, 
since which time funds have been applied to maintenance. 

The original project for the part of the river from Carthage up to 
Edinburg, a distance of 25 miles, was adopted in 1884 and provided 
for the formation of a high-water channel for use during six or eight 
months of the year, at an estimated cost of $13,464, and for the 
maintenance of same at an annual cost of $500. The work of 
improvement under this project was completed in 1890, at a cost of 
$5,857.08, subsequent appropriations being applied to the work of 
maintenance. 


^Assuming that revised estimate printed in House Document No. 183, Fifty- 
ninth Congress, second session, for completing this project has been adopted and 
that $10,000 of amount appropriated in river and harbor act approved March 2, 
1907, will be applied to maintenance dredging at mouth of Bast Pearl River. 
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The river and harbor act approved June 13, 1902, made one appro- 
priation for this section, since which it has been considered as a single 
improvement and appropriations made accordingly. 

Snagging operations were resumed on this section on J line 27 , 1906, 
at Edinburg and suspended December 23, 1906, on account of high 
water, 70 miles of river being worked over. This work will be con- 
tinued with available funds. 

Up to June 30, 1907, the total amount expended on this improve- 
ment was $61,565.29, of which about $29,693.23 had been applied to 
maintenance. 

The report of the survey of Pearl Eiver from Carthage to J ackson, 
upon which the present project was based, is published in the Annual 
Eeport of the Chief of Engineers for 1879, page 880, and the report 
of the survey of the river between Edinburg and Carthage, upon • 
which the present project w^as based, is printed in the Annual Eeport 
of the Chief of Engineers for 1884, page 1287. 

During the calendar year 1906 the commerce using this part of 
Pearl Eiver amounted to 425 tons, valued at $27,255, being princi- 


pally hard wood, cotton, and general merchandise. 

July 1, 1906, balance unexpended 957. 90 

Amount appropriated by river and harbor act approved March 2, lOOT- 3, 500. 00 

7,457.90 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 2, 723. 19 

July 1, 1907, balance unexpended 4, 734. 71 

July 1, 1907, outstanding liabilities 150. 00 

July 1, 1907, balance available 4, 584, 71 

(See Appendix E. 12.) 


12, Dredge for liarbors on coast of Mississippi, — The river and 
harbor act of March 2, 1907, authorized the Secretary of War, in his 
discretion, to construct a dredge for use in said harbors and the 
channels adjacent thereto, at a cost not exceeding $200,000, of which 
amount, in case said dredge is constructed, $25,000 shall be taken 
from the appropriation therein for Gulfport Harbor and $50,000 from 
the appropriation for Pascagoula Eiver. The act is construed as 
authorizing the expenditure under contract of $125,000 additional 
yet to be appropriated. 

There were no expenditures to June 30, 1907, and before definite 
steps toward construction of the dredge are taken it is proposed to 
experiment "with the U. S. dredge Barnard to determine the type of 
vessel most suitable to the work. Should construction be orderkl, the 
sum of $125,000 could be profitably expended on the work during the 
fiscal year 1909, but this amount has not been included in the annual 
estimates pending definite action in the matter. 

Amount allotted from appropriations by river and harbor act ap- 


proved March 2, 1907 $75, 000. 00 

July 1, 1907, balance unexpended l 75,000.00 

Amount (estimated) required for completion of existing project 125,000.00 


llf.. Removing sunken vessels or craft obstructing or endangering 
navigation, — On May 25, 1906, an allotment of $3,800 was made from 
the indefinite wreck appropriation for the purpose of removing an 
old sunken dry dock from Mobile Eiver at the foot of Selma street, 
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Mobile, Ala. No expenditures have yet been made from this allot- 
ment, but under date of October 8, 1906, a contract was entered into 
with Robert Middleton, of Mobile, Ala., for the complete removal of 
the wreck for $3,700. This contract was to have been completed by 
the middle of January, 1907, but time of completion was waived. 
Preparations are now being made by Mr. Middleton to complete his 
contract. 

A former allotment of $3,000 was made for the removal of this 
dock in 1893, but funds became exhausted before a great part of the 
work had been accomplished. 

(See Appendix R 13.) 

EXAMINATIONS AND SURVEY MADE IN COMPLIANCE WITH THE RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

Reports on preliminary examinations and survey required by the 
river and harbor act approved March 3, 1905, of the following locali- 
ties within this district were duly submitted by the district officer. 
They were reviewed by the Board of Engineers for Rivers and Har- 
bors pursuant to law and were transmitted to Congress and printed 
in documents as indicated : 

7. PreliminaTy examination of Pearl River ^ Mississippi^ from 
Edinburg to Lake Burnside, — Report dated June 12, 1906, is printed 
in House Document No. 179, Fifty-ninth Congress,- second session. 
This improvement is not deemed worthy of being undertaken by the 
General Government. 

£. Preliminary examination of Pearl River from the mouth to 
Rochport,^ Miss, — Report dated June 28, 1906, is printed in House 
Document No. 183, Fifty -ninth Congress, second session. A revised 
estimate for completion of the existing project at a cost of $100,000 
within a period of five years and $5,000 annually for maintenance is 
submitted. 

J. Preliminary examination of Tombigbee River from Demopolis,^ 
Ala,^ to Columbus j with a view to obtaining a continuous 

channel If. feet deep. — Report d'ated December 9, 1905, is printed in 
House Document No. 334, Fifty-ninth Congress, second session. 
The locality is not considered worthy of improvement by the United 
States in the manner proposed. 

If. Preliminary examination of the anchorage basin at Gulfport.^ 
Miss..^ and channel therefrom to the anchorage or roadstead at 
Ship Island.^ with a view to obtaining a suffldent depth and width,* 
also.^ Ship Island Pass^ between Ship and Cat islands., and survey of 
Ship Island Pass., Mississippi. — Reports dated October 16, 1905, and 
June 27, 1906, are printed in Flouse Document No. 184, Fifty-ninth 
Congress, second session. It is not deemed advisable for the United 
States to undertake this improvement. 

IMPROVEMENT OF THE PASSES OF THE MISSISSIPPI RIVER, AND OF 

BAYOU LAFOURCHE, BAYOU PLAQUEMINE, GRAND RIVER, PIGEON 

BAYOUS, AND BAYOU TECHE, LOUISIANA. 

This district was in the charge of Lieut. Col. Clinton B. Sears, 
Corps of Engineers, to July 16, 1906, and of Col. E. H. Ruffner, Corps 
of Engineers, since that date. 
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1, Closing crevasse in Pass a Loutre^ Mississi])])i River, — Pass a 
Loiitre is one of the three outlets of the Mississippi Kiver. The 
crevasse forms an outlet from Pass a Loutre into an arm of the Gulf, 
known as Garden Island Bay, and 'was caused by the wearing 
of the south bank of that pass at a locality If miles below Plead of 
^ Passes. 

The ditch where the crevasse first broke was 3 feet wide in 1872, and 
increased from year to year. On November 18, 1896, the crevasse was 
2,230 feet wide, and on February 26, 1897, Congress appropriated 
$250,000 for the closure. 

The project approved July 10, 1897, provided for building a dam 
6,650 feet long in two sections, 1,900 and 4,750 feet long, respectiveh?', 
forming an angle of 112°, at a distance of 3,000 feet below the mouth 
of the crevasse, the dam to be constructed of Wakefield sheet piling, 
backed with a double row of piles securely braced and bolted to 
stringers and the sheet piling, using a third row of brace piles where 
the depth of water exceeded 20 feet. 

Under this project a contract for the work was approved Decem- 
ber 10, 1897. Work was carried on from December 14, 1897, to 
January 27, 1898, aii.d from August 5, 1898, to November 13, 1898. 
On the last-named date the work was considered completed and was 
accepted. At that time it seemed that the closure would prove a 
permanent success, notwithstanding the high stage of the river. A 
severe storm arose that night, and on November 14 the dam gave 
way in two localities and 170 feet of it washed out. Portions of the 
ends of the dam have washed away at intervals since then, and on 
June 30, 1907, the width of the break was 1,029.5 feet. 

On February 17, 1898, Congress allotted $10,000 from this appro- 
priation for the expenses of a survey and report, by a Board of 
Engineer officers, upon the Southwest Pass. 

The amount expended from this appropriation up to June 30, 1907, 
was $228,995.08, of which $6,727,36 was for the survey of South^vest 
Pass, and $1,000, reserved March 6, 1902, for expenses of the Office 
of the Chief of Engineers. 

No work toward closing the crevasse w^as attempted during the 
past year, the amount available being insufficient for the purpose. 

Specifications for constructing sill across “ Cubits Gap ” and The 
Jump,” and placing additional mattresses on and building up the sill 
across the head of Pass a Loutre, Mississippi River, were approved 
by the Chief of Engineers May 17, 1907. The Secretary of War 
authorized. May 25, 1907, the use of the balance remaining from the 
appropriation of February 26, 1897, for “ Closing Crevasse in Pass a 
Loutre, Mississippi River,” $21,029.92, tow^ard the construction of the 
sill contemplated by the above-named specifications, the balance of 
the expenses of the work to be paid from the appropriation for Im- 
proving Southwest Pass, Mississippi River. Bids will be opened* 
for this work July 6, 1907, 


July 1, 1906, balance unexpended $21, 029. 92 

July 1, 1907, balance unexpended 21, 029. 92 


(See Appendix SI.) 

Southwest Pass^ Mississippi River, — On February 17, 1898, Con- 
gress allotted $10,000 from the appropriation for closing crevasse 
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in Pass a Loutre, Mississippi Eiver, for the purposes of a survey and 
report, by a Board of Engineer officers, upon the practicability of 
securing a channel of adequate width and 35 feet depth at mean low 
water of the Gulf of Mexico throughout Southwest Pass, Mississippi 
Eiver. The survey was completed in 1898 and report submitted on 
January 7, 1899. This report is printed in the Annual Eeport of the 
Chief of Engineers for 1899, page 1863. 

The item in the river and harbor act apjproved March 3, 1899, 
making appropriation for improving outlet of the Mississippi Eiver, 
provided for the appointment of a Board of Engineers to prepare a 
project for a channel 35 feet in depth throughout Southwest Pass, 
and appropriated $20,000 for expenses of the Board. The Board of 
Engineers appointed under provisions of this act submitted a report 
and project on January 11, 1900. The report is printed on pages 
2287-2302, Annual Eeport for 1900. 

The project of the Board contemplated securing a channel 1,000 
feet wide and 35 feet deep at mean low water throughout the South- 
west Pass by dredging; the construction of 2 jetties to maintain the 
channel; the construction of sills across Cubits Gap, The Jump, and 
Baptiste Collets Canal ; the closing of all minor outlets below the 
forts; the construction of a dredge in addition to the one provided 
for by the river and harbor act of March 3, 1899, and the sundry 
civil act of June 6, 1900, under appropriation for improving outlet 
of the Mississippi Eiver; other necessary j^lant, such as tugboats, 
barges, tracks, buildings, etc., and the purchase of land at the shore 
ends of the jetties; the whole estimated to cost $6,000,000, and 
$150,000 additional per annum for maintenance. 

In accordance with the report of this Board the river and harbor 
act of June 13, 1902, appropriated $750,000, and authorized continu- 
ing contracts to be made to the amount of $2,750,000 additional, 
toward the prosecution of the project, at the same time authorizing 
the Secretary of War, in his discretion, to modify the plans described 
in the report of the Board. Material modifications in the plans of 
the jetties have been made under this authority, and they are now 
located as shown on the map printed with Appendix S 2 of this 
report. 

The amount for which contracts were authorized in 1902 has been 
appropriated. The river and harbor act of March 2, 1907, appro- 
priated $1,000,000 additional and authorized contracts to the further 
amount of $1,500,000, which is yet to be appropriated. 

The project for the expenditure of the above amounts contemplates 
the construction of a dredge, dredging, purchase of land, and con- 
struction of 2 jetties to be built of mattresses and stone with concrete 
superstructure. 

Dredging has been carried on since April 20, 1905, by the U. S. 
dredge Barnard^ built for this work, except during periods when the 
dredge was undergoing repairs, etc. 

All of the land below or south of Pilottown, on the east bank, and 
all that below the United States reservation on the west bank of 
Southwest Pass, containing about 1,275 acres, were acquired on July 
10, 1903, for use in connection with the work. 

Contract was entered into July 16, approved July 31, 1903, for 
construction of the 2 jetties. The laying of foundation mats in the 
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east jetty .was commenced on December 31, 1903, and in the west 
jetty on August 30, 1904. To June 30, 1907, the work done in con- 
structing both jetties is shown on the progress sketch printed with 
Appendix S 2 of this report. 

The amount expended on this work to June 30, 1907, was $3,117,- 
653.01. 

On account of the advance of the crest of the bar at Southwest 
Pass since the date of the survey of 1898, on which the estimates for 
this improvement were based, it became necessary to make provision 
for increasing the length of the jetties to correspond with this advance. 
This was done by supplemental contract dated July 18, 1905, the 
increased cost of the jetties on this account being estimated at $165,000. 

The amount of money available and pledged and not covered by 
contracts at the end of the fiscal year is about sufficient to cover the 
cost of dredging with two dredges, expenses of administration and 
inspection, and reasonable contingencies. As recognized by the 
Board on Southwest Pass in its report of January 11, 1900, and as 
since borne out by experience, this work is “ one more than ordinarily 
liable to special difficulties which do not admit of calculation, such as 
the effects of storms, unfavorable foundations, and uncertain action of 
the river current,” and the amount of funds available for contingen- 
cies should be unusually large. 

Plans and specifications for constructing sill across Cubits Gap and 
The Jump, and placing additional mattresses on and building up the 
sill across the head of Pass a Loutre, Mississippi River, were apjiroved 
May 17, 1907. The work was advertised May 21, 1907, bids to be 
opened July 6, 1907. 

Specifications for dredging 15,000 feet of the channel at the mouth 
of Southwest Pass, to secure a depth of 35 feet at mean low tide, for 
a width of 500 feet, involving the removal of about 2,400,000 cubic 
yards of material, were submitted to the Department May 14, 1907. 

These specifications had not been approved at the end of tJie fiscal 
year. 

It is proposed to apply the amount estimated that can be profitably 
expended in fiscal year ending June 30, 1909, to the prosecution of 
dredging operations, by contract and otherwise, as may be found most 
economical and advantageous to the United States, with a view of 
obtaining a minimum depth of 35 feet at mean low tide, as con- 
templated by the original project; to the closing of the outlets in 
Southwest Pass; to the removal of the Eads sill at head of the pass; 
to the construction of the plant that will be necessary in the main- 
tenance of the improvement, and to the payment of other expenses 
pertaining to the general work of improvement under the approved 
project. The uninterrupted prosecution of dredging operations is of 
paramount importance ; hence it is greatly desired that the funds be 
made available so that this work may be continued and completed as 
early as practicable. The amount asked for is the balance of the 
amount pledged by Congress for the work of improvement under this, 
project. 
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July 1, 1906, balance unexpended «$1, 096, 517. 30 

Amount appropriated by river and harbor act approved March 2, 

1907 1,000,000.00 


2, 096, 517. 30 

June 80, 1907, amount expended durin.i? fiscal year, for works of 

improvement 736, 530. 90 


July 1, 1907, balance unexpended 1,359,986.40 

July 1, 1907, outstanding liabilities 106, 660. 57 


July 1, 1907, balance available 1, 253, 325. 83 


July 1, 1907, amount covered by uncompleted contracts 197, 583. 46 


Amount (estimated) required for completion of existing project. 1, 500, 000. 00 


Amount that can be profitably expended in fiscal year ending 
.June 30, 1909, for works of improvement, in addition to the 

balance unexpended July 1, 1907 1, 500, 000. 00 

Submitted in compliance with requirements of sundry civil act 
of June 4, 1897. 

(See Appendix S 2.) 


. S. Eoaaminatiom and surveys at South Pass^ Mississippi River . — 
The act of Congress ajiproved March 3, 1875, required examinations 
and surveys to be made at South Pass, Mississippi Eiver, and reports 
upon the depth of water and width of channel secured and main- 
tained from time to time in said channel, together with such other 
information as the Secretary of War might direct. The act of 
August 11, 1888, made an aimual appropriation of $10,000 for this 
work. The river and harbor act approved June 13, 1902, contains 
the following: 

The provisions of the act of March third, eighteen hundred and seventy-five, 
and of the act of August eleventh, eighteen hundred and eighty-eight, with 
regard to examinations and surveys at South Pass, mouth of the Mississippi 
River, shall remain in force as fully as though they were herein reenacted in 
express terms, notwithstanding the termination of the contract with the late 
James B. Eads and associates. 

Up to January 29, 1901, the work of making examinations and 
surveys at South Pass w^as carried on under the provisions of the acts 
of March 3, 1875, and August 11, 1888. From January 29, 1901, to 
June 30, 1902, examinations and surveys were made with funds 
appropriated by act of June 6, 1900, for maintenance of South Pass 
channel. 

Since June 30, 1902, under the act of June 13, 1902, repeated sur- 
veys have been made of the shoaler localities in South Pass. Com- 
plete surveys of the jetty channel and of the channel beyond the 
ends of the "jetties to deeper water in the Gulf were made each month 
during the fiscal year. A detailed annual survey was made of the 
14r miles of channel from the main river to deep water in the Gulf. _ 

Discharge measurements were made of each of three passes during 
high water. 

The expenditures during the year amounted to $8,929.88, includ- 
ing $429.88, outstanding liabilities at the beginning of the year, and 
were for services. 

a Balance unexpended, $1,096,487.34, as shown by Annual Report for 1906, is 
in error. 
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The total amount expended upon this work to June 30, 1907, was 
$311,772.97. These figures can not be taken as being absolutely ac- 
curate, because the records prior to the act of June 13, 1902, are some- 
what confused and do not seem to have been kept in sufficient separate 
detail to show the' exact expenditures for surveys in the early years 
of this improvement. The amount given may be accepted as within 
a few dollars of the actual expenditure. 

State^nent of ewpencUtures on account of appropriation for eiraminations and 
surveys at South Pass, Mississippi River, from July 1, 1906, to June SO, 
1901, inclusive, made in compliance %cith the river and harbor act of June 
13, 1902. 


Services $8, 929. 88 

APPKOPRIATION FOB FISCAL YEAR 1906. 

July 1, 1906, balance unexpended $429.88 

June 30, 1907, amount expended during fiscal year 429, 88 

APPROPRIATION FOE FISCAL YEAR 1907. 

July 1, 1906, amount appropriated by river and harbor act of June 

13, 1902, for fiscal year 1907 $10, 000. 00 

June 30, 1007, amount expended during fiscal year 8, 500. 00 

July 1, 1907, balance unexpended 1,500.00 

July 1, 1907, outstanding liabilities 1, 500. 00 

July 1, 1907, total cost of operations during fiscal year 10, 000. 00 


(See Appendix S 3.) 

4- Maintenance and im/provement of South Pass channel., Missis- 
sippi River . — The act of Congress of March 3, 1875, amended by acts 
of June 19, 1878, and March 3, 1879, made provision for the con- 
struction by James B. Eads, or his representatives, of jetties and 
other works in South Pass to secure and maintain a channel 26 feet 
in depth through the pass, and through the jetties at the mouth of 
the pass channel “ tiventy-six feet in depth, not less than twm hundred 
feet in width at the bottom, and having through it a central depth of 
thirty feet without regard to width.” A contract was made for the 
maintenance of such channel for a period of twenty years. 

On January 28, 1901, this contract expired, and the work of 
maintenance is being continued under the provisions of the emer- 
gency river and harbor act of June 6, 1900, which provides that at 
the termination of the contract with the representatives of the estate 
of James B. Eads, deceased, the Secretary of War shall take charge 
of and maintain the channel, jetties, and auxiliary works at South 
Pass, for which a sum not to exceed $100,000 per year is appropriated 
until otherwise provided by law. 

The river and harbor act of June 13, 1902, appropriated an addi- 
tional sum of $75,000 for the purchase of land at South Pass, for 
dredging, and for other necessary expenses to maintain the channel 
with the utmost efficiency. The act of March 3, 1905, authorized con- 
tracts to be entered into for materials and work for the improvement 
of this channel not to exceed in the aggregate $50,000, exclusive of 
the amounts heretofore provided laiv. 

The river and harbor act of March 2, 1907, appropriated $50,000 
for maintenance of improvement and authorized entering into con- 
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tract for the improvement and maintenance of the channel to an 
amount not exceeding $50,000 (yet to be appropriated), to be ex- 
pended during the fiscal year ending June 30, 1909, both of which 
arnounts are in addition to and exclusive of the regular annual appro- 
priation of $100,000. 

From January 29 to June 30, 1901, from May 26 to October 4, 
1902, and from February 15 to August 24, 1903, the channel was 
maintained by dredging with the U. S. dredge Beta^ belonging to the 
Mississippi River Commission. 

From July 2 to 25 and from October 5 to 26, 1901, dredging was 
done by the U. S. dredge Sobine, No dredging in the channel 
through South Pass was done from October 26, 1901, to 'May 26, 

1902, from October 17, 1902, to March 23, 1903, and from August 24, 

1903, to October 24, 1904. 

From September 18 to October 17, 1902, from April 5 to August 
17, 1903, from January 30 to March 16, and from July 15 to August 
19, 1904, the dredge Sabine was employed in dredging the channel 
beyond the ends of the jetties. 

The dredge Benyaurd^ built under the appropriations for improv- 
ing passes of the Mississippi River and improving Southwest Pass, 
Mississippi River, arrived in New Orleans on October 12, 1904, and 
began dredging in the channel beyond the ends of the jetties on 
October 24, 1904. Since that date she was operated in South Pass 
and the channel beyond the ends of the jetties, except for periods 
when she was undergoing repairs or alterations or coaling, to July 
14, 1906. 

Repair work on jetties and auxiliary works was commenced August 
5, 1901. These works have been maintained in good condition since 
that time by the addition from time to time, as required, of willows, 
stone, piles, and waling timber. 

The lands along both sides of South Pass from Head of Passes to 
the Gulf, containing about 6,994 acres, together with the buildings 
thereon, were acquired by purchase July 8, 1903, the price paid being 
$35,000. 

Experience has shown that in order to maintain the channel with 
the “ utmost efficiency ” and to meet the demands of the commerce of 
the port of New Orleans, the amount of the annual appropriation 
authorized by the act of June 6, 1900, should be increased. The 
annual amount required to be expended for the maintenance of the 
jetties and the auxiliary works is reasonably constant, but that 
required for dredging is variable, depending on conditions which are 
contingent upon the stage of the river. If other funds than the 
$100,000 provided by the act of June 6, 1900, had not been available 
during the past fiscal year it is probable that dredging operations 
would have had to be suspended and the work of maintenance con- 
siderably curtailed. In order to properly provide for all probable 
contingencies, the annual appropriation for this work should be 
increased to $150,000. 

The sum of $776,727.47 was expended on this work from January 
29, 1901, to June 30, 1907. 
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Comparative statement of receipts and shipments for seven years for the port 

of 'New Orleans, La. 


Year ending December 31 — 

Tons. 

1 Chang (2 in 
from previ 

Increase. 

L tonnage 
ous year. 

Decrease. 

1900 

2, 773, 645 


403,095 

1901 . . 

4,213,869 

1, 440, 224 


1902 

3,385,686 


828, 183 

1903 . . , 

3,062,506 


323,180 

1904 . . 

2, 853, 926 


208, 580 

1905 

3, 478, 976 

625,050 


1906 

4, 023, 156 

514,180 j 





Since the United States took charge of the maintenance of the 
channel, January 29, 1901, there has been a general increase in the 
available navigable depth of 2 feet, the maximum draft that can be 
carried on June 30, 1907, being 28 feet. 

The nsual variation of level of water surface is from zero at the 
mouth to 2 ^ feet at the head of the pass, due to the stage of the river, 
and from 1.1 feet at the mouth to 0.7 foot at the head, due to tide. 

No detailed data or statistics are at hand showing the effect on 
freight rates of the increased depth of channel. The number of deep- 
draft steamers has increased, and, being able to carry full cargoes, 
the earnings and business of the port of New Orleans have increased 
and the freight rates decreased. The magnitude of the commerce of 
the port of New Orleans is best illustrated by the tabulated commer- 
cial statistics above, the gain in round numbers in the commerce of 
1906 over that of 1905 being 544,180 tons. These figures are neces- 
sarily incomplete, as it is impracticable to secure statements covering 
all the receipts and shipments for any given period. It may be 
safelj^ assumed, however, that the total greatly exceeds that shown in 
the above comparative statement. 

APPROPRIATION FOR FISCAL YEAR 1906. 


July 1, 1906, balance unexpended-- .$9, 598. 52 

June 30, 1907, amount expended during fiscal year 9, 598. 52 

APPROPRIATION FOR FISCAL Y"EAR 1907. 

July 1, 1906, amount appropriated by emergency river and harbor act 

of June 6, 1900 $100, 000. 00 

Miscellaneous receipts during fiscal year deposited to credit of the 
appropriation ! 24.00 


Transferred by Treasury Department from appropriation for repairs 
and incidental expenses of light-houses, 1907, on account reim- 
bursement of appropriation for maintenance of South Pass chan- 
nel, Mississippi River, 1907, on account services rendered by Engi- 
neer Corps in driving fender piles at South Pass light-house 


depot wharf $.14 

Amount deposited to credit of this appropriation by chief signal 
officer, Atlanta, Ga., as reimbursement of expenses incurred by 
Engineer Corps in testing cable for the Signal Corps 6, 84 


100, 038, 98 

June 30, 1907, amount expended during fiscal year 90, 290. 22 


July 1, 1907, balance unexpended ^ 9, 74$. 70 

July 1, 1907, outstanding liabilities ' $7, 298. 76 

July 1, 1907, amount covered by uncompleted contracts— 2, 450. 00 

^ 9, 748. 76 
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APPROPEIATION FOR MAINTENANCE OF SOUTH PASS CHANNEL, MISSISSIPPI RIVER. 

July 1, 1906, balance unexpended $50, 000. 00 

Amount appropriated by river and harbor act of March 2, 1907_ 50,000.00 

100, 000. 00 

June 30, 1907, amount expended during fiscal year 49, 870. 69 

July 1, 1907, balance unexpended 50, 129. 31 

July 1, 1907, outstanding liabilities 12, 285. 00 

July 1, 1907, balance available 37, 844. 31 

^Amount that can be profitably expended in fiscal year ending June 30, 

1909, in addition to the balance unexpended July 1, 1907, for 
maintenance of improvement, in addition to regular annual ap- 
propriation of $100,000 50, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix S 4.) 

5. Bayou Lafourche^ Louisiana . — Bayou Lafourche is an outlet of 
the Mississippi Eiver, forming a junction 70 miles above New Orleans. 
It is about 105 miles long and flows into the Gulf of Mexico. In 
its original condition it w^as obstructed by logs, snags, and overhang- 
ing trees. The project of 1879 provided for the removal of such 
obstructions to improve low-water navigation. Work under this 
project was carried on until 1885, with appropriations aggregating 
$30,000. 

The project of June 11, 1886, provided for the construction of a 
lock to connect the bayou with the Mississippi River and for dredg- 
ing a channel 75 feet wide and 5 feet deep at mean low water of the 
Gulf, at an estimated cost of $450,000, ancl $8,000 annually thereafter 
for maintenance. Work under this project was confined to dredging 
to maintain low-water navigation, the appropriations at any one time 
being insufficient to warrant the commencement of the lock and the 
exigencies of commerce not permiting a suspension of the dredging. 

The project of 1886 was modified on September 23, 1896, and held 
in abeyance the construction of the lock, restricting operations to 
dredging to maintain low-water navigation, at an estimated cost of 
$25,000 per annum. 

Dredging operations have been in progress since 1896, but the im- 
provement is not permanent, as sand bars form each year after the 
subsidence of floods in the Mississippi River. 

The amount expended on this work up to June 30, 1907, was 
$258,079.67. 

The navigation of Bayou Lafourche is at present obstructed by a 
dam placed across the head of the bayou at its junction with the 
Mississippi River by levee boards of the State of Louisiana, under 
authority of the act of Congress approved June 13, 1902. The time 
for the removal of this dam was extended to January 1, 1910, by the 
river and harbor act of March 2, 1907. 

No expenditures were made during fiscal year ending June 30, 1907. 

The maximum draft that can be carried on June 30, 1907, at mean 
low water is 3J feet at the mouth, the usual variation of the water 
surface being between one-half and 1 foot. The bayou is navigable 
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its entire length by flatboats and log rafts, but, as stated elsewhere, 
connection between the bayou and the Mississippi River is at present 
obstructed by a dam. 

The etfect of the project on freight rates is not definitely known. 


Comparative statement of receipts and shipments for ten ijears. 


Date. 

Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

Tfiqfl 

269, 398 
206,516 

157, 258 
210,315 
137,357 
132, 745 
94, 351 
66,839 
94, 320 
59,092 

52, 106 


1899 

62,882 

49,258 

Calendar year— 

1899 


1900 

53,057 

1901 

72,958 
4, 612 
38,394 
27, 512 

1902 


1903 


1904 


1905 

27, 481 

1 9nfia _ . - - - 

42,228 




« It was impracticable to obtain complete commercial statistics. 


July 1, 1906, balance unexpended « $1, 920. 33 

July 1, 1907, balance unexpended 1,920.33 


(See Appendix S 5.) 

6*. Bayou Plaquemine^ Grand River^ and Pigeon hayous^ Louisi- 
ana , — Prior to 1867 the largest steamboats could pass through Bayou 
Plaquemine into Grand Lake and other connecting water routes, 
but at that time the police jury of Iberville Parish closed the bayou 
by means of a dam, shutting out the waters of the Mississippi. 
Grand River and Pigeon bayous were obstructed by snags, logs, over- 
hanging trees, and sand bars. 

The present project is based upon legislation by Congress, accord- 
ing to project and estimate submitted February 11, 1887, and pro- 
vides for dredging a channel in Bayou Plaquemine 60 feet wide and 
6 feet deep from deep water up to the Plaquemine dike, construct- 
ing a lock to connect the bayou with the Mississippi River, securing 
the mouth of the bayou from further caving, and removing obstruc- 
tions from Grand River and Pigeon bayous; total estimated cost, 
$1,708,250, subsequently increased to $1,740,000. 

The project of 1887 was modified on April 10, 1899, to allow for 
dredging Bayou Plaquemine to a depth of 10 feet and a width of 
125 feet. 

The protection of the bank of the Mississippi River at the mouth 
of the bayou was added to the improvement in 1888, and in act of 
July 13, 1892, the improvement of Grand River and Pigeon bayous 
was also incorporated therein. 


The balance unexpended July 1, 1906, $1,934.26 as shown by report for fiscal 
year ending June 30, 1906, is in error. The correct balance unexpended was 
$1,920.33. The discrepancy arose on account of error in statement of amount 
expended during fiscal year 1906, which should have been $88.93 instead of 
$75.00, as stated in the report. 
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The act of June 3, 1896, authorized continuing contracts to be 
entered into to complete the project of improvement not to exceed 
$ 15173 , 250 , exclusive of the amounts therein and previously appro- 
priated. Of this amount $1,160,000 was subsequently appropriated. 
By act of March 3, 1905, $35,000 was appropriated for maintenance 
of improvement, and contracts not to exceed $100,000, exclusive of 
the amounts theretofore appropriated, were authorized for complet- 
ing. improvement. The latter amount was appropriated by sundry 
civil act of June 30, 1906. 

The river and harbor act of March 2, 1907, appropriated $100,000 
for construction of a dredge and maintenance.” 

Dredging was carried on in Bayou Plaquemine in 1890, 1891, 1892, 
and 1894, resulting in securing a channel 6 feet deep and 60 feet wide 
from the mouth to the railroad bridge. 

Contract for the rectification of Bayou Plaquemine under the 
modified project of April 10, 1899, was entered into July 15, 1899. 
To June 30, 1906, 506,630 cubic yards of material had been removed 
in accordance with the terms of the contract. In addition, 16,500 
cubic yards was removed under siipplemental contract from a por- 
tion of the channel which had shoaled. A partial channel was 
dredged through portions of the bayou up to the dike at the bayou 
approach to the lock, and work was suspended on June 27, 1905, 
until the lock shall have been opened to navigation, when work will 
be resumed and the material deposited in the Mississippi Eiver. 

An allotment of $75,000 was made from the appropriation of 1888 
for securing the bank of the Mississippi Eiver at the head of the 
bayou. Five submerged spur dikes, placed at intervals of about 900 
feet, with intervals protected by revetment, were completed in 1894. 
These dikes and revetments form a continuous protection 1,400 feet 
long below the site of the lock and 1,200 feet above, with an interval 
of 500 feet opposite the lock site left for excavating the necessary 
channel to the lock. On November 30, 1901, and January 29, 1902, 
two mattresses, 400 by 600 feet and 400 by 450 feet, respectively, 
were sunk in the river and heavily loaded with stone for protection 
of the banks near the proposed approach to the lock. 

In 1893, 1894, and 1897 obstructions were removed from the mouth 
of Bayou Sorrel and down Grand Eiver through Pigeon Bayou to 
Grand Lake, a distance of 30 miles. Flat Lake, at the mouth of 
Grand Eiver, was dredged in 1893 and 1897. 

Work of dredging and removing obstructions from Grand Eiver 
was carried on until April 20, 1901. Obstructions were removed from 
the mouth of Bayou Plaquemine to 2 miles below Bayou Pigeon, and 
at Bay Natchez, a distance of 30 miles. A channel 50 feet wide and 
10 feet deep was dredged through Flat Lake and Bay Natchez, the 
channel through Flat Lake being completed on J anuary 30, 1903, and 
through Bay Natchez on May 14, 1904. 

In 1891 a project for the construction of a lock was submitted, but 
the funds available were insufficient to warrant its commencement at 
that time. The Board of Engineer officers appointed to prepare plans 
and specifications estimated the cost of the lock at $700,000. Ee vised 
plans and specifications for the construction of the lock and 
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approaches were approved October 27, 1897, and December 2, 1897, 
respectively, and a continuing contract for the work was entered into 
May 28, 1898. The work was commenced in August, 1898. Under 
this contract the floor and w^alls of the lock were completed, and 
miter sills, inlet pipes, and snubbing hooks placed. By direction of 
the Chief of Engineers the contract ^vas annulled upon payment of 
the retained percentages and other items, aggregating $24,286.41. 
Revised plans for construction of lock gates and of the approaches to 
the lock, including excavation and 111, were approved on June 
11, 1908. 

For the approach to the lock 1.25 acres of land on the north side 
and 0.81 acre on the south side were purchased August 24, 1900, for 
$7,500. 

A protection levee was built, under contract, from the northeast 
corner of the lock to connect with the main levee system in front of 
the lock. The work was completed August 8, 1902. 

The contract for the lock gates was completed May 5, 1906, the 
gates being accepted on that date. 

The contract wuth the Otis Elevator Company, dated November 
18, 1899, for furnishing and erecting operating machinery and power 
house was completed August 81, 1906. The total cost of the work 
under this contract was $114,000. The amount expended under this 
contract during the fiscal year was $64,588.70. 

A contract w^as entered into February 18, 1905, for constructing 
protection levee and making a portion of the fill behind the lock walls. 
The work was commenced in March, 1905, and was completed Janu- 
ary 28, 1907. The total quantity of material placed under this contract 
was 89,940 cubic yards, costing $28,564.60. The amount expended 
under this contract during the fiscal year was $5,518.70. 

A contract was entered into June 6, 1905, for construction of the 
approach at the bayou end and part of the approach at the river end 
of the lock. Work under this contract was commenced on October 10, 
1905, and at the end of the fiscal year the excavation had been prac- 
tically completed, and a total of 1,851 piles had been driven — 712 
85-foot and 689 50-foot. The amount expended under this contract 
during the fiscal year was $68,087.01, making a total expended to 
June 80, 1907, of $86,881.59. 

A contract was entered into August 7, 1906, for excavation and con- 
struction of river approach and back fill of lock. Work under this 
contract was commenced in September, 1906, and at the end of the 
fiscal year a total of 29,650 cubic yards of earth had been excavated 
and 687 50-foot piles had been delivered. The total expended under 
this contract during the fiscal year was $19,727,71. 

The sum of $1,523,051.81 had been expended on this improvement 
to June 30, 1907, including $1,000 withdrawn by the Chief of Engi- 
neers June 20, 1901, for office expenses. 

For maintaining the dredged channel through Bayou Plaquemine 
and Grand River and for removing sediment from the lock chamber 
the construction of a dredge was authorized by river and harbor act 
of March 2, 1907. In the estimate for this work it was proposed to 
expend $60,000 for the dredge and to operate same for two years at 
$15,000 per year; contingencies, $10,000. 
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A Board of Engineer officers constituted by Special Orders, No. 
20, Office Chief of Engineers, May 7, 1907, to examine and report upon 
certain matters connected Vvdth this improvement, met at New Orleans, 
La., May 22, visited the work at Plaquemine on May 23, and sub- 
mitted its report May 24, 1907. 


Comparative statement of receipts and shipments for ten years. 


Date. 

Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

1898 

76, 626 
89,301 

111,750 
88, 543 

283. 000 

292.000 
302,500 

318. 000 

706.000 

572.000 

19,571 
12, 675 

22,449 


1899 


Calendar year — 

1899 


1900 

23,207 

1901 

194,457 

9,000 

10.500 

15. 500 
888,000 

1902 


1903 


1904 


1905.... 


1906 

i34, 000 




The decrease in tonnage during the past year w^as due principally 
to the large decrease in the matter of fuel oil, which was carried from 
the pipe line at Butte La Eose to the oil station 2 miles below 
Plaquemine, and pumped from there across the Mississippi River. 
The plant was not in operation during a large portion of the year. 


July 1, 1906, balance iinexpencled $422, 763. 20 

Amount appropriated by river and harbor act ap- 
proved March 2, 1907 $100,000.00 

Amount allotted from appropriations for emergencies, 

acts of March 3, 1905, and March 2, 1907 20, 000. 00 

1 20 , 000 . 00 


542, 763. 20 

June 30, 1907, amount expended during fiscal year: 

For works of improvement 162, 768. 65 

For maintenance of improvement 8, 046. 36 

170, 815. 01 


July 1, 1907, balance unexpended 371, 948. 19 

July 1, 1907, outstanding liabilities 19, 909. 70 


July 1, 1907, balance available j 352,038.49 


July 1, 1907, amount covered by uncompleted contracts 217, 044. 14 

(See Appendix S 6.) 


7. Bayou Teclie^ Louisiana . — Bayou Teche is an important commer- 
cial stream of southern Louisiana, and finds its outlet into the Gulf 
of Mexico through Atchafalaya River. Prior to improvement it had 
a depth of 8 feet to St. Martinville, La., but navigation was rendered 
dangerous by numerous obstructions. Above St. Martinville the 
bayou was navigable by steamboats during high water. The project 
of 1870 provided for removal of obstructions from the head to the 
mouth of the bayou. Work under this project was carried on from 
1870 to 1886, the stream being cleared of logs, snags, wrecks, over- 
hanging trees, and a number of bars. The improvement was not per- 
manent, and other obstructions formed. 
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The project of 1891 provided for the removal of obstructions be- 
tween St. Martinville, La., and the mouth of the bayou, a distance of 
about 80 miles. Work under this project has been carried on since 
1891, obstructions being removed as appropriations were made. 

The project was modified b}?- the river and harbor act approved 
March 2, 1907, with a view to obtaining a 6-foot navigation to 
Arnaudville, in accordance with the report submitted in House Docu- 
ment No. 527, Fift^^ -ninth Congress, first session, at an estimated cost 
of $111,000, by dredging, removal of snags, etc., and construction of a 
lock. The exjDenditure for a 6-foot navigation to Arnaudville is con- 
tingent upon all lands necessary for lock and dam purposes and canal 
feeders being deeded to the United States free of cost and upon the 
United States being secured against possible claims for damages 
resulting from the overflow of lands by reason of the lock and dam 
improvement or from the draining of Spanish Lake. 

No work of improvement was carried on during the past fiscal 
year, beyond the location of the site for the lock near St. Martin- 
ville and the site of the dam across the head of Bayou Vermilion. 
The land required at site of lock was surve3^ed by the Citizens’ League 
of St. Martinville, La. At the close of the fiscal year this league 
was trying to arrange for the transfer to the United States of the 
land required for lock and dam purposes and canal feeders. 

To June 30, 1907, $92,872.92 had been expended upon this wmrk, 
of which $7,579.39 was for maintenance and $4,293.53 for expenses of 
resurvey of the bayou and $81,000 for works of improvement. 

The maximum draft that can be carried on June 30, 1907, is about 
4 feet. The usual variation of level of water surface is not definitely 
known. 

The bayou is navigable to St. Martinville, 75 miles from its mouth. 

The effect of the project on freight rates is not positively known. 


Comparative statement of receipts and shipments for ten years. 


Date. 

Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31 - 

1898 

238,783 

286.091 1 

272, 975 
212, 109 
385, 583 
: 404,454 
; 450,542 
362, 706 
701,243 

706.091 


64, 246 

1899 

47,308 

Calendar year- 

1899 

13, 116 
60, 866 

1900 


1901 

i23,474 

72,871 

42,088 

1902 


1903 


1904 

87, 836 

1905 

338,537 

4,848 

1906 





July 1, 1906, balance unexpended 206. 47 

Amount appropriated by river and harbor act of March 2, 1907 130, 000. 00 


June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 79.39 


July 1, 1907, balance available 133, 127. 08 

(See Appendix S 7.) 
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8, Bemoving sunken vessel's or craft ohstructing or endangering 
navigation, — An allotment of $35 was made from this appropriation, 
act of March 3, 1899, and applied toward payment of expenses 
incurred in advertising for proposals for removing sunken logs from 
Bayou Teche, Louisiana. The expenses were paid during the fiscal 
year. 

(See Appendix S 8.) 

IMPROVEMENT OF HOMOCHITTO RIVER, MISSISSIPPI, AND OF CER- 
TAIN RIVERS AND HARBORS IN SOUTHERN LOUISIANA AND EAST- 
ERN TEXAS. 

This district was in the charge of Capt. Janies F. Mclndoe, Corps 
of Engineers. Division engineer, Lieut. Col. Clinton B. Sears, Corps 
of Engineers, to July 16, 1906, and Col. E. H. Euffner, Corps of 
Engineers, since that date. 

1. Ilomochitto River^ Mississippi , — About 8 miles above Fort 
Adams, Miss., the ITomochitto enters the Mississippi Eiver. For 
the first 3 miles from that point it is designated as the Narrows,” 
ancl for a distance of 12 miles farther as Old Eiver.” A pre- 
liminary examination, made in 1896, showed that the Narrows had a 
depth of 5 feet at low water and a width of 150 feet,' except for a 
distance of about 1 mile, where the stream is very narrow and shoal. 
This narrow and shoal portion was obstructed by snags and logs. 
Old Eiver was about 1,000 feet wide and about 2 feet in depth over 
the shoalest places at low water. It was clear of obstructions. 
Above Old Eiver the ITomochitto Eiver had a navigable depth of 
about 8 feet and a wndth of about 150 feet for a distance of about 45 
miles, but it was thickly obstructed by snags, logs, and overhanging 
trees. 

The act of March 3, 1899, appropriated $16,000 for the removal 
of obstructions between the mouth of the river and the Yazoo and 
Mississippi Valley Eailwa}^ bridge, a distance of about 60 miles, and 
a project for the work was approved April 18, 1899. 

Work under this project was commenced November 27, 1899, and 
continued until August 13, 1900, resulting in the improvement of 
the channel for a distance of about 18 miles and a width varying 
from 60 to 200 feet. Subsequent operations have been for main- 
tenance. 

The amount expended to June 30, 1907, is $17,667.81, of which 
$2,186.14 was applied to the maintenance of improvement. 

Available funds will be applied toward the construction of a 
combined dredge and snag boat and to the operation of this boat for 
the removal of snags, overhanging trees, and other obstructions. 

The Flomochitto Eiver is navigable in fact, during periods of high 
water in the Mississippi Eiver, for a distance of about 18 miles, above 
which point it would be navigable for a farther distance of about 42 
miles except that it is thickly obstructed with snags, logs, and over- 
hanging trees. The maximum draft that could be carried, June 30, 
1907, over the bar at lower end of Old Eiver, the shoalest part of the 
locality under improvement, was about 2^ feet at mean low water. 
The 5 miles of channel above Old Eiver, which was cleared of ob- 
structions in 1903, has again become badly obstructed by snags. 
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The usual variation in level of the water surface between high and 
low water is about 30 feet, the high-water period usually lasting about 
three and one-half months. No point on the river where the channel 
has been improved is reached by a railroad, and the project has there- 
fore no effect on freight rates. 

No detailed commercial statistics for the calendar year 1906 were 
available. Circular letters and blank forms for furnishing statistics 
were sent out, but no replies were received- The commerce consists 
mainly in the rafting of timber. 

On page 393, Annual Eeport of the Chief of Engineers for 1906, 
reference is made to previous reports on examinations and surveys, 
and the act of March 2, 1907, calls for a preliminary examination of 
the river from its mouth to the Yazoo and Mississippi Valley 


Eailroad. 

July 1, 1906, balance unexpended $2, 398. 44 

Amount appropriated by river and harbor act approved March 2, 1907_ 4, 000. 00 

6, 393. 44 

June 30, 1907, amount expended during fiscal year, for maintenance 
ef improvement — 61. 25 

July 1, 1907, balance unexpended ! 6, 332. 19 

(See Appendix T 1.) 


Bogue GMtto^ Chefuncte River ^ Bogus Falia^ Tichfaiv River and 
tributaries^ Amite River ^ and Bayou Ma/nehac^ Louisiana . — {a) 
Bogue Chitto. — Originally navigation on this stream was impeded by 
snags, logs, and overhanging trees thoughout its entire length, except 
during very high stages of water. The minimum width of channel 
was 80 feet and the least depth of water 3 feet. 

The present project, adopted in 1890, provided for securing and 
maintaining a channel 3 feet deep from the mouth of the river to 
Alford’s bridge, near Summit, Miss., a distance of about 100 miles, 
by closing the west mouth and several small run-out bayous, and 
by the removal of obstructions and overhanging trees, at an estimated 
cost of $55,000. ^ 

Owing to the inadequacy of appropriations it has been possible to 
carry out the above project only as far as Cross Eiver, about 80 miles, 
which distance had to be cleared periodically to maintain the improve- 
ment. On June 30, 1900, the condition of the river permitted of 
navigation being had by light-draft boats from the mouth of the 
navigation being had by light-draft boats from the mouth of the river 
to Cross Eiver. Subsequent operations have been for maintenance. 

The amount expended to June 30, 1907, is $27,842.54, of which 
amount it is estimated $12,929.94 was applied to maintenance. 

Bogue Chitto is not considered worthy of further improvement, 
the results accomplished by previous expenditures being sufficient for 
the needs of the commerce on the stream, and further appropriations 
are not deemed necessary. 

The commerce consists mainly of the rafting of logs and timber for 
the surrounding sawmills. No boats ply regularly on this stream. 

Bogue Chitto is navigable in fact for a distance of about 84 miles 
from its mouth. The only advantage derived from the expenditures 
for improyement of the stream was the facilitating of the rafting of 
logs^ and timber. The maximum draft that could be carried on June 
30, 1906, was about 2^ feet. The usual variation in level of the water 
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surface between high and low water is about 11 feet. The secretary 
of the railroad commission of Louisiana informs me that points on 
this stream have no reduction in freight rates on account of water 
competition. 

On page 394, Annual Eeport of Chief of Engineers for 1906, ref- 
erence is made to reports on examinations and surveys of this stream. 


July 1, 1906, balance unexpended $157. 46 

June 30, 1907, amount expended during fiscal year (transferred to 
Tickfaw River) 157.46 

Amount (estimated) required for completion of existing project 30, 000. 00 


(&) Chefuncte River and Bogue Folia . — Prior to improvement of 
Chefuncte Eiver, a bar, with a depth of only 4| feet of water, ob- 
structed the entrance to the mouth of the river. From this point 
to its junction with the Bogue Falia, a distance of 10 miles, the river 
was from 300 to 800 feet in width, with a channel 15 feet in depth, 
navigable for steamers and sailing vessels, but obstructed by snags 
and overhanging trees. Above this point the stream is not navigable. 

Bogue Falia was navigable for small steamers from point of junc- 
tion with the Chefuncte to Grants Landing, 4 miles above ; for sailing 
vessels drawing 5 feet or less, to Covington, 2 miles farther; ob- 
structed by snags and overhanging trees. ISTot navigable beyond 
Covington. 

The original project of 1880 provided for dredging through the 
bar at the mouth of the Chefuncte Eiver, and for the removal of all 
obstructions between its mouth and Covington on the Bogue Falia, 
at an estimated cost of $5,460. It was modified in 1884 to permit of 
the construction of a breakwater to protect the channel dredged 
across the bar at the mouth of the Chefuncte Eiver. Estimated cost, 
$1,500. 

For an account of the improvements under original project and 
modification, see Annual Eeport of the Chief of Engineers for 1896, 
page 1485. Subsequent operations have been for maintenance. 

It is proposed to apply the available funds toward the construction 
of a combined dredge and snag boat and to the operation of said boat 
for the removal of bars and such snags, logs, and overhanging trees 
as interfere with navigation between Covington and the mouth of 
the river. 

The amount expended to June 30, 1907, is $12,364.74, of which 
$5,864.74 was applied to maintenance. The expenditures during the 
past fiscal year were for collection of commercial statistics. 

On June 30, 1907, the maximum draft that could be carried over 
the bar at the mouth of the Chefuncte Eiver was 7 feet, the expendi- 
tures for improvement having resulted in an increase of 2-| feet in 
depth and 60 feet in width. The head of navigation is Covington on 
the Bogue Falia, about 16 miles by river from Lake Pontchartrain. 
The upper part of the stream is so crooked that boats 200 feet long 
can run only 12-| miles up the river and boats 110 feet long only 15 
miles. The variation in level of water surface between high and low 
tide is usually about 1 foot, although winds may make a variation of 
as much as 3 feet. 

The only information obtained as to the effect of the project on 
freight rates is a statement from the secretary of the State railroad 
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commission that Covington has reduced rates on account of the 
navigation on the river. 

Gompa7'ative statement of receipts and shipments for ten years. 



Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

1896 

67, 680 
110,034 
99, 505 
97, 789 

156,500 
' 86, 856 

1 92, 874 

! 100,768 
i 184,099 
! 222,494 
235,727 

17, 902 
42,354 


1897 


1898 

10,529 

1,716 

1899 


Calendar year— 

1899- 



58,711 

1900 

69, 644 

1901 1 

6,018 
7,894 
83, 331 
38,395 
13,233 

i 

1902 


1904 


1905 


1906 





On page 895, Annual Report of Chief of Engineers for 1906, refer- 
ence is made to previous reports on examinations and surveys of these 
streams. 


July 1, 1906, balance unexpended $472. 05 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 - 8,000.00 


8, 472. 05 

June 30, 1907, amount expended during fiscal year, for maintenance of 


improvement 30. 80 

July 1, 1907, balance unexpended 8, 441. 25 


(d) Tichfaw River and tributaries., Louisiana . — These streams — the 
Tickfaw, Blood, Natalbany, and Ponchatoula rivers — ^had a 9-foot 
channel, navigable for steamers and schooners for an aggregate dis- 
tance of 38 miles, but obstructed by snags, logs, and overhanging trees. 

The original project, adopted in 1881, provided for the removal of 
obstructions as far as appropriations would permit; estimated cost, 
$10,230. The project for maintenance of improvement was approved 
August 10, 1892, and under these two projects the Avork has been car- 
ried on since 1881. 

All obstructing deadheads were removed from the channel from the 
mouth of the Tickfaw River to Springfield on the Natalbaiiy, and a 
channel Avas dredged across a point, which had been a serious obstruc- 
tion to navigation, just aboA^e Springfield. 

It is proposed to apply available funds toward the construction of a 
combined dredge and snag boat and to the operation of this boat for 
the removal of bars and such snags, logs, and overhanging trees as 
interfere with navigation. 

The amount expended to June 30, 1907, is $13,990.95, of which it is 
estimated $5,990.95 was applied to maintenance. 

On June 30, 1907, the maximum draft that could be carried over 
the bar at the mouth of the Tickfaw River at mean low water was 6 
feet. There is at all times water enough in the river to accommodate 
a draft of 10 feet. The usual tidal variation of level of Avater surface 
is about 6 inches, but Avinds effect a variation of from 1 to 2 feet. 
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Ticlrfaw Eiver is navigable in fact to Kemps Landing, about 18 
miles from its mouth in Lake Maurepas ; Blood Eiver, to S. Tuckers 
Landing, about 4 miles; Natalbany Eiver, to the parish bridge just 
above Springfield, La., about 12 miles; Ponchatoula Eiver, to Wades- 
boro. La., about 5 miles. The expenditures for improvement have 
been confined to the removal of snags, logs, and other obstructions. 

No point on any of these streams is reached by a railroad, and there 
is no competition in freight rates. 


Comparative statement of receipts and shipments for ten years. 


■ 

Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31 — 

1896 

72,851 
58, 115 
75, 579 
52, 961 

79, 300 
55,540 
56, 464 
45, 632 
86,302 
45,429 
34,690 

49,467 


1897 

14, 786 

1898 

17, 764 

1899 

22, 618 

Calendar year— 

1899 

26, 339 

1900 

23, 700 

1901 

924 

1902 

10, 832 

1904 

40, 670 

1905 

40, 873 
10,739 

1906 





On page 397, Annual Eeport of Chief of Engineers for 1906, refer- 
ence is made to previous reports on examinations and surveys of these 
streams. 

July 1, 1906, balance unexpended $33. 30 

Transferred from Bogue Cbitto 157. 46 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 6, 000. 00 

6, 190. 76 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 24. 25 

July 1, 1907, balance unexpended-, 6, 166. 51 

{d) Amite River and Bayou Manchac,^ Louisiana , — Prior to im- 
provement the Amite Eiver was navigable for small steamers for a 
distance of 45 miles from its mouth and Bayou Manchac for a dis- 
tance of 10 miles, but both streams were obstructed by snags, logs, 
and overhanging trees. 

The original project, as adopted in 1880 and modified in 1883 and 
1888, provided for the removal of obstructions in Bayou Manchac 
from Hope Villa to the Amite Eiver, and in the latter stream to 
Lake Maurepas (its mouth) , at an estimated cost of $31,760. 

Amite Eiver was improved for a distance of 42 miles from its 
mouth and Bayou Manchac for a distance of 10 miles from its 
junction with the former stream. A turning basin was made at the 
upper limit of improvement in Bayou Manchac. 

The work of maintenance has been carried out under the project 
of 1892 and subsequent projects. 


414 EEPOET OP THE OHIEP OP ENGINEERS, U. S. ARMY. 

The improvement is not considered permanent, as snags and logs 
will continue to accumulate and bars will continue to form at the 
mouths of the streams, thus obstructing navigation. 

It is proposed to apply the available funds toward the construction 
of a combined dredge and snag boat and to the operation of the boat 
for the removal of bars pd such snags, logs, and overhanging trees 
as interfere with navigation. 

The amount expended to June 30, 1907, is $42,116.99, of which it is 
estimated $17,216.27 was applied to maintenance. 

On June 30, 1907, the maximum draft that could be carried at 
mean low water over the bar in Lake Maurepas at the mouth of the 
river was 6 feet. The usual tidal variation at mouth of river is 6 
inches ; the level of water surface in Bayou Manchac varies as much 
as 6 feet. Amite Eiver is navigable in fact to the mouth of Bayou 
Manchac, a distance of 42 miles, and Bayou Manchac is navigable to 
Hope Villa, a distance of 10 miles. 

The only information obtained as to the effect of the project on 
freight rates is a statement from the secretary of the State railroad 
commission that Hope Villa, on Ba^mu Manchac, has been granted 
a special tariff, with rates lower than normal ones. 


Comparative statement of receipts and shipments for ten years. 



Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

1896 

55, 103 
49, 509 
54, 749 
60,305 

59, 850 
25,400 
69,918 
44, 694 
120, 851 
43,371 
50, 669 

12,120 


3897 

5,594 

1898 

i 5,240 

6,656 

1899 


Calendar year— 

1899 

455 
34, 450 

1900 


1901 

‘ 44, 518 

3902 

25, 224 

1904 

76, i57 

1905 

77,480 

1906 

7, 298 




On page 398, Annual Keport of Chief of Engineers for 1906, refer- 
ence is made to previous reports on examinations and surveys of these 
streams. 


July 1, 1906, balance unexpended $399. 52 

Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 20, 000. 00 


June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 22.50 


July 1, 1907, balance unexpended— 20,377.02 
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CONSOLIDATED. 


July 1, 1906, balance unexpended $1, 062. 33 

Amount appropriated by river and harbor act approved March 2, 1907_ 34, 000. 00 


35, 062. 33 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 77, 55 


July 1, 1907, balance unexpended 34, 984. 78 


Amount (estimated) required for completion of existing iiroject ^30, 000. 00 

(See Appendix T 2.) 


3, Inland waterway from FranMin to Mermentwu^ Louisiana . — The 
project for this waterway was adopted by Congress March 2, 1907, 
and provides for a channel 5 feet deep and 40 feet bottom width, 
with appropriate side slopes. The proposed channel is to connect 
with the Bayou Teche near Franklin, La.; thence to Cote Blanche 
and Vermilion bays by a dredged canal and existing drainage 
canals or bayous; thence up Schooner Bayou; thence by a dredged 
canal to White Lake ; across White Lake ; thence by a dredged canal 
to Grand Lake and across this lake to Lake Misere, west of the Mer- 
mentau Elver, at an estimated cost of $289,292, with an estimated 
cost for maintenance of $20,000 per year. 

The act of March 2, 1907, appropriated $89,292, and contracts 
were authorized to complete the project not to exceed $200,000, which 
remains to be appropriated. 

Under the general project the right of way must be furnished 
without cost to the United States. Promises to donate the right of 
way have been secured from the owners of all lands lying along the 
route between Grand Lake and Vermilion Bay. 

Five routes are under consideration for that part of the pro- 
posed channel lying between Bayou Teche and Vermilion Bay. All 
of these routes must cross the right of way of the Southern Pacific 
Kailroad, and a bridge for the service of the railroad will be 
necessary. 

The amount expended to June 30, 1907, is $1,198.21, for inspections 
of the various routes and for the survey. 

The appropriation recommended for the fiscal year 1909 will be 
applied to completion of dredging, in accordance with the adopted 
project. 

The report on the examination of the inland waterway channel is 
printed in House Document No. 640. Fifty-ninth Congress, second 
session. 


a Applies to Bogue Cliitto only. 
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Amount appropriated by river and harbor act approved March 2, 1907- $89, 292. 00 
June 30, 1907, amount expended during fiscal year, for works of im- 
provement 


July 1, 1907, balance unexpended— 
July 1, 1907, outstanding liabilities 


88, 093. 79 
306. 35 


July 1, 1907, balance available 87, 787. 44 

Amount (estimated) required for completion of existing project 200, 000. 00 

fAmount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
J pended July 1, 1907 200,000.00 


1 Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix T 3.) 

Jf, Channel^ bay^ and passes of Bayou Vermilion^ and Mermentau 
River and tributaries^ Louisiana. — {a) Channel.^ bay.^ and passes of 
Bayou Vermilion . — Prior to improvement the upper 12 miles of 
Bayou Vermilion was only 2 feet deep, and its lower portion, through 
the bay and passes, not less than 5| feet deep, and had a width varying 
from 100 to 400 feet. The channel, however, was obstructed by snags, 
logs, and overhanging trees. 

The original project, adopted in 1882, provided for the removal of 
the obstructions, the erection of guide piling to indicate the limits of 
the channel over the bars in Vermilion Bay, and for securing a navi- 
gable depth of 5| feet up to the railroad bridge near Lafayette, La. 

Project for maintenance (1892) was approved by the Secretary of 
War August 12, 1892. 

The improvement is not considered permanent, as obstructions will 
continue to form and must be periodically removed. 

An examination in June, 1906, showed that the bayou was in good 
condition below Abbeville, but that obstructions had again formed 
above Abbeville. 

The U. S. steamboat Ramos worked in the bayou from December 
13, 1906, to January 13, 1907, removing 31 snags and 175 overhanging 
trees between the mouth of the bayou and Broussard’s bridge, 23 
miles above Abbeville. Above this point the stream was too narrow 
and shallow for this boat to work. 

The amount expended to June 30, 1907, is $36,017.88, of which 
amount $26,117.88 has been expended under projects for maintenance. 

It is proposed to apply the available funds toward the construction 
of a combined dredge and snag boat and to the operation of said boat 
for the removal of bars pd such snags, logs, and overhanging trees 
as interfere with navigation. 

On June 30, 1907, the maximum draft that could be carried over 
the bar at mouth of Bayou Vermilion was about 2-| feet and in the 
upper part of the stream 3| feet. The usual tidal variations at mouth 
of bayou is about 1 foot and in upper part about 18 inches. The 
bayou is navigable to D. O. Broussard’s landing, about 20 miles above 
Abbeville, La., or 46 miles from mouth, although it is obstructed by 
snags and logs. 

The only information obtained as to the effect of the project on 
freight rates is a statement from the secretary of the State railroad 


EIVER AISTD HARBOR IMPROVEMENTS. 


417 


commission that at Abbeville there are lower rates than to inter- 
mediate points, on account of its being located on navigable water. 

Comparative statement of receipts and shipments for ten years. 



Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

1897... 

6,126 
8,862 
14, 969 

21, 150 
31,385 
37, 000 
15, 157 
29,326 
28,092 
32, 025 


6,896 

1898 

2, 736 
6,107 

6,181 
10, 235 
5,615 

1899 


Calendar year— 

1900 


1901 


1902 


1903 

21, 843 

1904 

14,169 

1905 ....: 

1,234 

1906 

3,933 




On page 399, Annual Report of Chief of Engineers for 1906, refer- 
ence is made to previous reports on examinations and surveys of this 
stream, and the act of March 2, 1907, calls for a preliminary examina- 
tion to Lafayette with a view to obtaining 6 feet of water. 


July 1, 1906, balance unexpended $909. 87 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 7, 000. 00 


7, 909. 87 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 827. 75 


July 1, 1907, balance unexpended 7, 082. 12 


(5) Mermentaii River and tributaries.^ Louisiana . — Prior to im- 
provement these streams had depths varying from 7 to 30 feet. The 
channel through Grand Lake was 6 feet deep, and the depth at the 
mouth of the river was about 13 feet. The width varies from 70 feet, 
near Viterboville, to 350 feet at Lake Arthur. The channel was 
crooked and obstructed by snags and logs. 

The original project of 1892 provided for the removal of obstruc- 
tions in the upper river and the construction of brush dams in the 
lower river to remove existing mud flats. The estimated cost \vas 
$23,615.25. 

With the appropriations of 1892, 1894, and 1896 operations w^ere 
carried on from December, 1892, to December, 1899, and 38 miles of 
the channel, from the lower end of Lake Arthur downstream, was 
cleared of obstructions; two brush dams, 2,500 and 3,000 feet in 
length, respectively, were built in Mud Lake, and a channel 8 feet in 
depth and 50 feet in width was cut across the flats in Mud Lake and 
maintained as the exigencies of navigation required. 

An examination made in July, 1906, showed that Bayou Nezpique, 
the principal tributary, was obstructed with snags and logs and that 
dredging would probably be required for maintenance of the channel 
through Grand Lake and Lower Mud Lake. Operations were com- 
menced in Bayou Nezpique with a hired plant on August 21, 1906, 
and were completed on October 6, 1906. All obstructing snags and 
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logs were removed from the channel for a distance of 21 miles below 

Viterboville, La. . 

The amount expended to June 80, 1907, is $27, ^ 34.4 1, of which it is 
estimated that $11,017.99 was applied to maintenance. 

It is proposed to apply the available funds toward the construction 
of a combined dredge and snag boat and to the operation of this boat 
for the removal of such bars, snags, logs, and overhanging trees as 
interfere with navigation. 

On June 30, 1907, the maximum draft that could be carried over 
the flats in Lower Mud Lake, the shoalest place in the channel, was 
4 feet at mean low water. The usual variation of the level of water 
surface in the lower reaches of the river is about 1| feet and the 
extreme variation is about 2| feet. Memientau Eiver is navigable 
throughout its whole length to about 2 miles above Mermentau, a dis- 
tance of about 70 miles; Bayou Nezpique, the principal tributary, is 
navigable to A^iterboville, La., a distance of about 25 miles above the 
head of the Mermentau River ; Bayou Plaquemine Brule and Bayou 
des Cannes are each navigable for distances of about 10 miles. 

The only information obtained as to the effect of the project on 
freight rates is a statement from the secretary of the State railroad 
commission that at Mermentau there are lower rates than at inter- 
mediate points, on account of its being located on navigable water. 


Comparative statement of sMpnients and receipts for ten years. 



Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending’ May 31— 

1897..... I 

12, 210 
18,650 
22, 236 

27, 034 
29, 291 
50,326 
63, 690 
45,866 
42, 413 
61, 634 


4,249 

1898 1 

6,440 

3,586 

1899 


Calendar year— 

1900 


1901 

2,257 

21,035 

13,364 


1902 


1903 


1904 

17,824 
3, 453 

1905 


1906 

i9,221 




On page 401, Annual Report of Chief of Engineers for 1906, refer- 
ence is made to previous reports on examinations and surveys of this 
stream. 

July 1, 1906, balance unexpended $2,526. 72 

xiinount allotted from appropriation by river and harbor act approved 
March 2, 1907 18,000. 00 


20,526.72 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 2, 345. 94 


July 1, 1907, balance unexpended. 


18,180. 78 
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CONSOLIDATED. 

July 1, 1906, balance unexpended $3,436, 59 

Amount appropriated by river and harbor act approved March 2, 1907- 25, 000. 00 

28, 436, 59 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 3, 173. 69 

July 1, 1907, balance unexpended 25, 262. 90 

(See Appendix T 4.) 


5. Mouth and passes of Calcasieu River ^ Louisiana . — Prior to 
improvement there existed a depth of 6^ feet over the outer bar at the 
entrance to Calcasieu Lake. The lake was 15 miles in length, with a 
depth of 6 feet. The depth of water over the inner bars was feet, 
and from the upper bar to Lake Charles, La., the river was not less 
than 8 feet. deep. 

Under the original project of 1872, with the modification of 1881, 
a channel 8 feet in depth, 70 feet wide, and 7,500 feet in length was cut 
through the inner bars during 1874, 1882, and 1883, but this channel 
having shoaled to 3-J feet it was redredged in 1886, under the project 
of that year, and a plank revetment to provide against refilling was 
commenced. The noncompletion of this revetment caused the refilling 
of the channel. 

Appropriations made in 1888, aggregating $85,000, for the con- 
struction of a revetment and parallel jetties, in accordance with the 
project of 1886, not being sufficient, this sum was increased by 
$100,000 in 1892.^ 

The project of 1892, under which the present work is carried on, 
provides for the redredging of a channel 8 feet in depth through the 
inner bars and revetting this channel; to construct parallel jetties of 
brush and stone at the entrance to the outer pass, and to dredge a 
channel between these jetties to a depth of 12 feet if necessary. The 
total estimated cost of the jetties was $600,000. 

Under this project the revetment was completed in August, 1893. 
A channel 8 feet deep and 50 feet wide, connecting deep water in 
Calcasieu Pass and Lake, was dredged in 1894, 1895, and 1898. Con- 
struction of the east jetty was carried on in 1894, 1895, and 1896, and 
of the west jetty in 1897. In 1900, with an appropriation of $35,000, 
the foundation of the west jetty was extended 1,000 feet, making its 
total length 3,200 feet. 

An examination of the channel made in May, 1905, developed that 
the channel, dredged to a depth of 8 feet in 1903 through the inner 
pass, had shoaled to less than 4 feet, and that the revetment placed for 
protection of this channel had almost entirely disappeared. 

The channel through the outer pass between the jetties had a depth 
at low tide of about 10 feet, which is ample for the present needs of 
navigation, considering the condition of channel through the inner 
pass. 

Under the project for expenditure of amount appropriated by act 
of March 3, 1905, a survey was made from the mouth of the river to 
the outer pass ; the channel at the inner pass was redredged to a depth 
of 7 feet and width of 100 feet for a length of 24,000 feet ; the channel 
at the mouth of the river was redredged to a depth of 7 feet and width 
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of 100 feet for a length of 10,000 feet; the entire channel through the 
lake was marked by creosoted pile clusters, 54 in number, at intervals 
of 1,500 feet ; and the revetment at lower end of lake (inner pass) was 
rebuilt for a length of 8,230 feet. Dredging and marking channel 
were completed, under contract, August 25, 1906, and repairs to revet- 
ment April 6, 1907. 

The amount expended to June 80, 1907, is $611,502.45. Of this 
amount $577,343.59 has been expended under the present project, of 
which it is estimated that $115,602.27 was applied to maintenance. 
The expenditures during the fiscal year ending June 30, 1907, were 
all applied to the maintenance of improvement; $0.45 was derived 
from refundment of overpayment. 

It is proposed to apply available funds toward the construction 
of a combined dredge and snag boat and to the operation of the dredge 
for the maintenance of the authorized depths in the channels at the 
mouth and passes of the river. 

The approved project provides for a channel depth of 8 feet 
through the bars at the head and foot of the lake, but the maximum 
depth in the lake is only about 7 feet. On June 30, 1907, the maxi- 
mum draft that could be carried at mean low water through the 
shoalest part of the channel in Lake Calcasieu was 6 feet, and the 
usual variation of the water surface is about 1 foot. 

The head of navigation in the Calcasieu Eiver is at Jones Bluff, 
about 58 miles above its mouth, or 28 miles above Lake Charles, 
La., the depth in the channel being not less than 12 feet. The river 
empties into Calcasieu Lake, the length of the navigable channel 
through which is about 17 miles. Calcasieu Pass is about 6 miles long 
and connects Calcasieu Lake with the Gulf of Mexico, the least depth 
in the channel being about 10 feet. 

The only information obtained as to the eff'ect of the project on 
freight rates is statements from the secretary of the State railroad 
commission and from the general freight agent of the Southern 
Pacific Railroad, that Lake Charles and other points on this river 
enjoy benefits in the way of reduced freight rates, due to the fact that 
they are situated on navigable water. 


Comparative statement of shipments and receipts for ten years. 



Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

1897 

141, 029 
190,017 
174,651 

139,580 
139,045 
148, 483 
194, 155 
226, 216 
295, 067 
314, 235 


61,726 

1898 - 

48,988 

1899 

15,366 

Calendar year— 

1900 


1901 


535 

1902 

9,488 
45, 672 
32, 061 
68,851 
19, 168 

1903 


1904 


1905 


1906 - 





On page 402, Annual Report of Chief of Engineers for 1906, ref- 
erence is made to previous reports on examinations and surveys of this 
river. I 
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July 1, 1906, balance unexpended $95, 078. 18 

Refundment of overpayment . 45 


Amount appropriated by river and harbor act approved March 2, 1907- 25, 000. 00 


120, 078. 63 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 95, 080. 63 

July 1, 1907, balance unexpended 24, 998. 00 

(See Appendix T 5.) 


6. Johnsons Bayon^ Louisiana . — This stream empties into Sabine 
Lake, Texas. Preliminary survey made in 1897 showed a minimum 
depth of channel of 12 feet and only 2-| feet over the bar at the mouth 
of the bayou. 

The project of April, 1899, provided for dredging a 6-foot channel 
through the bar at the mouth of the bayou of such width as the 
appropriation ($2,500) would permit. 

This work was completed during December, 1899, and a channel 6 
feet deep and 60 feet wide secured. 

No work has been carried on since 1899, none being considered 
necessary, and the unexpended balance of the appropriation, $238.65, 
was carried to the surplus fund in the Treasury on June 30, 1904. 

The total amount expended on the original project was $2,261.35. 

Comparative statement of shipments and receipts for seven years. 


Calendar year. 

Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

1899 

3,163 
3,694 j 
4,363 

! 2,951 1 

i 2,612 

i 4,574 1 

2, 840 



1900 

431 

769 


1901 


1902 

1,412 

339 

1903 


1904 

1,962 

1906 

1,734 




Commercial statistics for the calendar year 1905 were not collected 
for the reason that no funds were on hand for the improvement of the 
stream. 

Report on examination of this stream will be found on page 1790, 
Annual Report of the Chief of Engineers for 1897. 

Amount appropriated by river and barbor act approved March 2, 1907_ $2, 500. 00 
July 1, 1907, balance unexpended 2, 500. 00 

(See Appendix T 6.) 

7. Mouths of Sabine and N echos rivers.^ Texas . — Prior to improve- 
ment there was 3J feet of water over the bar at the mouth of the 
Sabine River and 3 feet over the bar at the mouth of the Neches 
River. Dredging was carried on at the mouth of the Sabine River 
in 1880 and 1895, and a channel 60 feet wide and 7 feet deep secured. 
At the mouth of the Neches River dredging was carried on in 1880, 
1889, and 1895, and a channel 50 feet wide and 5 feet in depth for 
a length of 8,000 feet was obtained. Funds were exhausted before 
deep water in Sabine Lake was reached. In 1897 the channel at 
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the mouth of the Sabine Eiver still afforded a depth of 7 feet, while 
the channel at the mouth of the Neches River had shoaled to 4 feet. 

The act of March 3, 1899, appropriatecl $10,000 for improving the 
mouths of these streams, the appropriation to include the expense 
of reexamination of the proposed channel through Sabine Lake by a 
Board of Engineer officers. 

The Board constituted in compliance with this act submitted, on 
August 11, 1899, a report on the proposed channel through Sabine 
Lake, which report will be found in the Annual Report of the Chief 
of Engineers for 1900, page 2302. 

The project approved July 14, 1899, provided for dredging from 
deep water in Neches River to cleep water in Sabine Lake. Lender 
this project an 8-foot channel, 7,829 feet in length, was dredged from 
the 7- foot contour in Sabine Lake. A part of the appropriation was 
expended in deepening the channel across the bar at the mouth of the 
Sabine River. 

A project submitted April 23, 1904, and approved by the War 
Department May 6, 1904, provided for the dredging of an 8-foot 
channel through Sabine Lake from the mouths of the Sabine and 
Neches rivers to Taylors Bayou, Texas. This work was advertised 
and bids therefor were opened July 18, 1904. This project, however, 
met with so much opposition from those interested in the improve- 
ment that the Chief of Engineers, on July 28, 1904, directed that all 
work under it be suspended. 

On October 21, 1904, the Chief of Engineers, by direction of the 
Secretary of War, authorized the preparation of plans and specifica- 
tions for dredging a channel 9 feet deep through Sabine Lake at or 
near the western shore of the lake, as laid down in report printed^ in 
House Document No. 634, Fifty-eighth Congress, second session 
(Annual Report for 1904, p. 1927). 

Project was submitted December 16, 1904, and approved January 
14, 1905. The work was advertised, and bids therefor were opened 
February 18, 1905. No favorable bids were received, and, by author- 
ity of the Chief of Engineers, all were rejected. 

The act of Congress approved March 3, 1905, adopted the project 
for this improvement in accordance with the document above referred 
to and authorized that the work be done under continuing contract, 
at an estimated cost not to exceed $536,500, with the following pro- 
visions : “ That the channel may, in the discretion of the Secretary 
of War, be constructed through the land near the lake for any part of 
said route,” and ‘‘ that the right of way is furnished without expeitse 
to the United States.” 

Under this project the proposed channel was located, but the 
negotiations for the right of way failed, the property oAvners refusing 
to donate the right of Avay except under unacceptable conditions. 
The Chief of Engineers, therefore, on August 2, 1905, directed tlie 
preparation of plans and specifications in accordance Avith estimate 
“A” (p. 1947, Annual Report for 1904). These plans were approved 
October 20, 1905 ; the work Avas advertised and bids were opened 
November 27, 1905. Pending action on the award of the contract 
the owners of land bordering Sabine Lake, Avho had preAdously 
refused to donate the right of Avay, offered to donate it provided the 
channel was constructed inland along the lake shore between the 
Neches River and Taylors Bayou. After a conference held in his 
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office, the Secretary of War directed that a contract be entered into 
with the Bowers Southern Dredging Company for the work in 
accordance wdth the specifications under which bids w^ere opened 
November 27, 1905, the contract to “ provide for the construction 
of a canal in Sabine Lake hear its west shore, with the added con- 
dition that the Government shall, under the terms of the contract, 
have the right to change the location of said canal from the lake 
to. the adjacent shore in whole or in part, provided that property 
sufficient for the right of way for such canal on the shore shall be 
deeded by its owners to the Government free of all charges.” 

Deeds and abstracts of title were furnished in the spring of 1906, 
but on account of errors and omissions four of these deeds had not 
been approved by the Department of Justice on June 30, 1907. 

The contractors began work on the Sabine Eiver end of the chan- 
nel, where no right of way was necessary, on March 1, 1906, and' on 
June 30, 1906, had completed the channel to the Neches Eiver, a 
distance of about 4 miles. On account of delay in approval of the 
deeds, a second dredge wurs not placed on the work until July 5, 1906, 
when it began dredging at the mouth of Taylors Bayou. The first 
dredge continued work to June 27, 1907, but because of nonapproval 
of deeds of right of way the second dredge was withdrawn By the 
contractors on April 28, 1907. During the year the dredges com- 
pleted 43,250 linear feet of channel 100 feet wide on bottom and at 
least 9 feet deep, and there remains about 15,000 linear feet to be 
completed. 

The amount expended to June 30, 1907, is $304,738, of which 
$9,925.29 was expended on original and modified projects prior to 
operations under existing project, and $2.60 was derived from the 
sale of blueprints. 

The act of March 2, 1907, authorized the extension of the channel 
at its southern end with a depth of 9 feet to a junction with the 
Port Arthur Canal and the widening of the canal in front of Port 
Arthur, in the discretion of the Secretary of War. The extension 
and widening were approved by the Assistant Secretary of War on 
April 24, 1907. The right of way for the proposed extension has been 
promised by the Port Arthur Channel and Dock Company, but the 
deed has not yet been executed. 


Com/paratwe statefnent of shipments and receipts. 
NECHES RIVER. 



Tons. 

Change in tonnage 
from previous year - 

Increase. 

Decrease. 

Calendar year — 

1902 - 

145, 740 
i 161,672 
161,516 
! 173,504 
i 178.666 



1903 ' 

6, 932 

1 9,844 

1 llj988 

5,162'j 

I 1 


1904^- 1 


1905 . . 


1906 
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Comparative statement of shipments and receipts — Continued. 


SABINE RIVER. 



Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

1897 

245, 364 
276,506 
270,642 

407,372 
a 32, 148 
459, 909 
413, 174 
325, 761 
292,184 
198, 210 
409,870 


25,893 

1898 

30,i42 

1899 

4,864 

Calendar year — 

1899 

137,730 

1900 

375, 224 

1901..... 

427, 7d 

1902 

46, 7S5 
87, 413 
33, 577 
93, 974 

1903 


1901 


1905 


1906 

211,660 




« Incomplete ; full statistics could not be obtained. 


On page 406, Annual Eeport of Chief of Engineers for 1906, refer- 
ence is made to previous reports on examinations and surveys of the 
Sabine and Neelies rivers. 


July 1, 1906, balance unexpended $469, 688. 51 

Sale of blueprints ^ 2. 60 


469, 691. 11 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 227, 926. 51 

July 1, 1907, balance unexpended 241, 764. 60 

July 1, 1907, outstanding liabilities 45. OO 

July 1, 1907, balance available 241, 719. 60 

July 1, 1907, amount covered by uncompleted contracts 120, 340. 31 

(See Appendix T 7.) 


8. Of emting and care of Port Arthur Canal, Texas . — This service 
is provided for by the permanent indefinite appropriation for oper- 
ating and care of canals and other works of navigation, under the 
provisions of section 4 of the river and harbor act of July 5, 1884. 

Under the provisions of an act of Congress, approved June 29, 
1906, there was conveyed to the United States, free of cost, the Port 
Arthur Canal, the lumber basin, and the turning basin, together with 
a strip of land along the canal. The deed of conveyance from the 
Port Arthur Channel and Dock Company was accepted by the Secre- 
tary of War on December 13, 1906, from which date the canal became 
a public water of the United States. Cession of jurisdiction over 
the property was executed by the governor of the State of Texas on 
February 27, 1907. 

The Port Arthur Canal was built by a companv interested in 
establishing a port somewhat removed from the Gulf. “ Dredging was 
begun in March, 1897, and completed to a depth of 25 feet in Decem- 
ber, 1899. In 1902 it became necessary to redredge the canal for nearly 
its entire length, and this work was completed in March, 1903. The 
channel and dock company then built a dredge which was operated in 
maintaining the canal for over three years, and has now been nur- 
chased by the United States. 
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A survey of the canal was completed May 10, 1907, and the fol- 
lowing table gives a summary of the condition of the canal upon its 
acceptance by the United States : 



Length. 

Average 
top 1 

width. 

Width be- 
tween 
20-foot con- 
tours. 

Maximum 

depth. 

! 

Minimum 

depth. 

Canal 

Feet 

1,800 

1,200 

Feet. 

200 

625 

160 

Feet. 

80 

530 

100 

Feet. 

25.1 

27.1 

26.2 

Feet. 

22.0 

23.7 

23.1 

Turning basin 

Lumber basin 



The depths above given are referred to mean low Gulf level, and 
the usual variation of the tide is 1-|- feet. 

The amount expended to June 30, 1907, was $14,340.47, excluding 
outstanding liabilities. 

For statistics of commerce, see report on improvement of Sabine 
Pass. 

(See Appendix T 8.) 

9, Harhor at Sabine Pass^ Texas , — Prior to improvement there 
were depths of 18 and 17 feet, respectively, over the two bars^ in 
Sabine Pass, opposite the town of Sabine and opposite Fort Point. 
These bars were about 200 feet long. Throughout the other portions 
of the pass the least mean depth was 25 feet. 

Beyond the shore line at the entrance to the pass there existed a 
bar about 3-| miles wide between the interior and exterior 18-foot 
bottom curves, over which there Avas not more than 6 feet of water 
at mean low tide. Channels 12 and 15 feet deep were dredged 
through this outer bar during 1878 and 1880, under the project of 
1873, at a cost of $325,000, but they soon refilled. 

The project of 1882 provided for the construction of parallel jetties 
at the entrance of the pass, 1,800 feet apart and about 4 miles in 
length from shore line to deep water in the Gulf, and for dredg- 
ing the channel between these jetties if necessary. Estimated cost, 
$3,177,606.50. 

Construction of the jetties began in 1883, and under successive 
appropriations has been carried on since that date. 

The river and harbor act of 1896 authorized contracts for the com- 
pletion of the project, limiting the cost to $1,050,000. 

Under contract approved June 22, 1897, the east jetty was com- 
pleted for a length of 21,818 feet, riprap work only was completed for 
a length of 682 feet, and foundation only for 2,600 feet. The^ Avest 
jetty had a length of 15,560 feet, of which 1,490 feet was only riprap 
work and 4,950 feet was foundation only. About 3,000 feet of 
previous work was capped. 

Dredging in the channel was carried on, under contract, in 1897, 
1898, and 1899, the depth being increased to 25 feet and the width 
to 100 feet. The channel was again dredged in 1900 and 1901, Avith 
an allotment of $8,000 from the emergency appropriation of June 6, 
1900. 

Under the act of March 3, 1899, $150,000 was appropriated for 
straightening, widening, and otherwise improving the harbor by the 
removal of oyster reefs and flats between the United States life-saving 
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station and a point opposite the United States light-house. The 
work was completed April 18, 1903. 

Act of June 13, 1902, appropriated $25,000 for widening and 
straightening the main ship channel and increasing its depth from a 
point 1,000 feet north of the life-saving station to the entrance of the 
Port Arthur Canal in accordance with report published in the Annual 
Eeport of the Chief of Engineers for 1901, page 1915. This work 
was completed February 27, 1903, and the channel depth was in- 
creased to 25 feet at mean low water for an average width of 400 feet. 

The act of June 4, 1897, appropriated $100,000 for the construction 
of a dredge (the which was completed January 14, 1901. 

Since this date the dredge has worked in the channel between the 
jetties and removed material as follows: 

February 8, 1901, to June 30, 1901, 198,800 cubic yards. 

October 28, 1901, to January 15, 1902, 165,140 eiibic yards. 

February 17, 1902, to September 12, 1902, 246,205 cubic yards. 

November 3, 1902, to April 2, 1903, 126,420 cubic yards. 

August 19, 1903, to January 16, 1904, 170,155 cubic yards. 

March 18, 1904, to May 12, 1904, 84,050 cubic yards. 

August 22, 1904, to May 12, 1905, 403,650 cubic yards. 

June 22, 1905, to March 31, 1906, 398,580 cubic yards. 

May 31, 1906, to April 30, 1907, 562,443 cubic yards. 

The expenses of the dredge from February 17 to include June 13, 
1902, were paid from funds advanced by the Kansas City Southern 
Railway, under authority of the Secretary of War. 

The dredge Sabine was absent aiid engaged in emergency work at 
South Pass, Mississippi River, under authority of the Chiei: of Engi- 
neers, July 1 to October 27, 1901; January 16 to February 17, 1902; 
September 13 to October 31, 1902; April 3 to August 18, i903; Janu- 
ary 17 to March 17, 1904, and from July 13 to August 19, 1904. She 
was absent at New Orleans for repairs May 12 to July 12, 1904 ; May 
13 to June 21, 1905; April 1 to March 30, 1906, and May 1, 1907, to 
the end of the fiscal year, including in each instance time spent in pre- 
paring for and making the trip betAveen New Orleans and Sabine 
Pass. • 

The amount expended to June 30, 1907, is $3,777,597.64, of which 
$325,000 was expended on previous projects and $3,452,597.64 on the 
present project. Of the latter amount it is estimated that $233,912.99 
has been applied to maintenance of improvement; $2,979.55 has been 
derived from miscellaneous sources. 

The act of March 2, 1907, appropriated $160,000 for continuing 
improvement and for maintenance and authorized contracts for ma- 
terials or work to the amount of $200,000, yet to be appropriated. 

Bids were opened on June 15, 1907, for raising the Ioav sections of 
east jetty at inner and outer ends to the height of 4 feet above mean 
low tide, and under .date of June 25, 1907, a contract was entered 
into for this work. 

On June 30, 1907, the available depth in the jetty channel was 24 
feet over the shoalest place. At favorable stages of the tide vessels 
have gone out during the year drawing 25^ feet. The usual varia- 
tion of the tide is 1| feet. By continued work the dredge Sabine is 
able to maintain only a very narrow channel of about 24 feet depth, 
and additional work is badly needed toward building up the low por- 
tions of the jetties to a height of about 4 feet above mean low tide, 
and additional dredging, under contract, should be provided for in 
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order thatrtlie full benefits of the improvement may be obtained. 
This work, in addition to maintenance, may be considered the exist- 
ing project, and an estimate for completion is carried in the money 
statement. The estimated entire- cost is $1,016,573. 

The amount estimated as a profitable expenditure in fiscal year 
ending June 30, 1909, will be applied to the completion of the work 
under the contract referred to above. 

Comparative statement of shipments and receipts for ten yea>rs. 



Tons. 

Change in tonnage 
from previous year. 

Increase. 

Decrease. 

Year ending May 31— 

1897 

87,632 
238,400 
326, 982 

326,494 
217, 489 
150, 087 
689, 688 
1, 315, 248 
1,792, 371 
1,779; 954 
1,904,389 

38, 746 
150,768 
88,582 


1898 


1899 


Calendar year — 

1899.... 

488 

109,005 

67,402 

1900 


1901 


1902 

539, 601 
625,560 
477, 123 

1903 


1904 


1905 

12,417 

1906 

1 124,435 




. On page 407, Annual Report of Chief of Engineers for 1906, ref- 
erence is made to previous reports on examinaBons and surveys of 
Sabine Pass. 

.July 1, 1906, balance unexpended 1 .^39,335. 05 

Amount appropriated by river and barbor act approved March 2, 

1907 160,000.00 

Reimbursement for damages to dredge and other receipts 703. 90 


200, 038. 95 

June 30, 1907, amount expended during fiscal year: 

For works of improvement .$14, 209. 30 

For maintenance of improvement 26, 994. 77 

41, 204. 07 


July 1, 1907, balance unexpended 158,834,88 

July 1, 1907, outstanding liabilities 3, 267. 41 


July 1, 1907, balance available - — 155, 567. 47 


July 1, 1907, amount covered by uncompleted contracts 259,875.00 

Amount (estimated) required for completion of existing project 826,573.00 


' Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 

. pended July 1, 1907 200,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix T 9.) 

TO. Removing the loater hyacinth from waters in Louisiana and 
Texas . — Under the provisions of the sundry civil act of June 4, 1897, 
a Board of Engineer officers, appointed to investigate the extent of 
obstruction to navigation in the streams of Florida and Louisiana 
and to determine a method of cheeking the growth of or removing 
the water hyacinth, recommended the construction of boats fitted 
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with crushing machinery and the use of log booms as adjuncts to the 
boats. (See Annual Eeport of the Chief of Engineers for 1899, p. 
1615.) 

Under the act of March 3, 1899, $25,000 was appropriated for the 
purchase of a boat, $1,000 for the construction of log booms, and 
$10,000 for operating expenses. 

A boat, purchased and fitted with machinery for crushing the hya- 
cinths, was operated in Bayou Plaquemine and contiguous streams 
from July, 1900, to June, 1901, w^hen funds were exhausted. Approx- 
imately 188,800 square yards of plants was removed. 

A boom, with a suitable gate to permit of the plants floating out 
with the tides and to prevent their return, was constructed and placed 
at the mouth of Bayou Teche, Louisiana. 

Act of June 13, 1902, permitted the destruction of the plants by 
chemical means or otherwise, and the boat was fitted with special 
machinery designed for spraying the plants with a chemical com- 
pound. Operations were carried on in this manner from September, 
1902, to May, 1903, and from August to October, 1903. Approxi- 
mately 522,750 gallons of the compound was sprayed over an area 
estimated at 3,509,024 square yards of hyacinths. 

Bayou Plaquemine and contiguous streams were, at date of cessa- 
tion of operations (October 26, 1903), practically free from hyacinths. 

With funds allotted May 31, 1904, from appropriation of April 28, 
1904, the steamboat Ramos began spraying operations in Bayou 
Plaquemine July 8, 1904. By October 31, 1904, when the season’s 
operations were terminated, the following sti’eams were effectively 
cleared of all obstructing hyacinths: Bayou Plaquemine, Grand 
Eiver, Bay Natchez, Bayou Goddell, Belle Eiver, Bayou Long, Bayou 
Grossetete, and Bayou Choctaw. Booms for controlling the hya- 
cinths were placed in Bayou Plaquemine, at mouth of Bay Grossetete, 
at the head of navigation in Bayou Grossetete, and across Bayou 
Choctaw. During the summer months a watchman is maintained at 
the Bayou Plaquemine boom, whose duty it is to require all rafts and 
boats to clear themselves of hyacinths before passing through. 

During the winter of 1904 the Ramos was extensively repaired, and 
fitted with a pile driver and steam capstan. 

The act of March 3, 1905, appropriated $40,000 for the removal of 
the water hyacinths from the navigable waters of the States of Texas 
and Louisiana, and projects, approved April 28 and May 15, 1905, 
provided for continuance of spraying operations in the Plaquemine- 
Morgan City water route and for the outfitting of a second boat for 
operations in the Calcasieu Eiver, Louisiana, and in the Sabine and 
Neches rivers, Texas. 

Operations were resumed in Bayou Plaquemine April 8, 1905, and 
were continued until October 31 in this and connecting streams 
named above, at which date the condition of the streams between 
Plaquemine and Morgan City was sufficiently satisfactory to warrant 
the suspension of further spraying operations for the season. During 
the entire season a new chemical compound was used, which gave 
excellent results at greatly diminished cost. In the season’s work a 
total of 227,292 gallons of chemical compound was used, at a cost 
for chemicals of $1,098.66. At the price paid in previous seasons for 
chemical compound this quantity would have cost $6,818.76. There 
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was therefore a saving of over $5,700, which will pay the operating 
expenses of the Ramos and of the hyacinth booms for a season. It is 
estimated that each gallon of chemical destroyed approximately 10 to 
12 square yards of hyacinths. 

The steamboat Hyacinth (except the hull, which was purchased) 
was built and equipped by hired labor at the engineer depot at New 
Orleans at a total cost of $8,900. 

During the year spraying operations were carried on in the streams 
of the Plaquemine-Morgan City route, resulting in clearing the 
streams of all obstructing hyacinths. Cow Bayou, a tributary of 
the Sabine Eiver, Texas, and Bayou des Allemands and contiguous 
streams, which were completely blocked by hyacinths, were cleared. 

In October, November, and December the Ramos sprayed in Cal- 
casieu Eiver ; in English Ba^mu, a tributary of the Calcasieu, and in 
Bayou Vermilion, but the season was too far advanced for good 
results. 

The amount expended to June 80, 1907, is $100,289.20. It is pro- 
posed to expend the available balance in continuing the work of de- 
stroying the water hyacinths which become obstructions to navigation. 

July 1, 1906, balance unexpended $24,666.94 

Amount appropriated by river and harbor act approvtd March 2, 1907_ 10, 000. 00 

34, 666. 94 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 13,819. 45 

July 1, 1907, balance unexpended 20, 847. 49 

July 1, 1907, outstanding liabilities 773.19 

July 1, 1907, balance available 20, 074. 30 

(See Appendix T 10.) 

IMPROVEMENT OF CERTAIN RIVERS AND HARBORS IN TEXAS. 

This district was in the charge of Maj. Edgar Jadwin, Corps of 
Engineers, until June 10, 1907, with Capt. John C. Oakes, Corps of 
Engineers, under his immediate orders from September 15, 1906, and 
in the charge of Captain Oakes since June 10, 1907. Division engi- 
neer, Lieut. Col. Clinton B. Sears, Corps of Engineers, until July 16, 
1906, and Col. E. H. Euffner, Corps of Engineers, since that date. 

1. Galveston Harbor^ Texas . — Galveston Harbor originally em- 
braced an anchorage area of over 1,960 acres, of which 1,500 acres had 
a depth of more than 20 feet, 1,800 acres had a depth of more than 24 
feet, and 460 acres had a depth of more than 80 feet. 

The entrance was obstructed by two bars, known as the inner and 
outer. The natural depth on the inner bar was about 9 feet and on 
the outer bar about 12 feet. These shallow depths prevented all but 
the lightest draft vessels from using the harbor, and necessitated the 
lighterage of cargoes to the larger vessels anchored in the deep water 
beyond the outer bar. 

Prior to 1874 the projects for improving the harbor related to 
dredging operations on a small scale. 

The project for the permanent improvement by jetties was adopted 
in 1874 and modified in 1880 and 1886. Previous to 1886, $1,478,000 
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was expended, with an additional sum of $100,000 subscribed by the 
city of Galveston in 1883. 

The 1886 project provided for a certain depth of 25 feet and a 
possible depth of 30 feet by constructing jetties to a height of 5 feet 
above mean low tide and extending them to the 30-fGot contour in 
the Gulf and supplementing the action of the tidal scour by dredging. 
The estimated cost of this revised project was $7,000,000. 

The expenditures under the above projects resulted in 1900 in a 
depth of 26 feet at mean low tide on the outer bar, an increase of 14 
feet since work began, and a depth of 26 feet at mean low tide on 
the inner bar, an increase of 16 feet during the same period. 

The south jetty extended 35,603 feet and the north jetty extended 
25,907 feet. The amount expended on this project was $7,041,684.42, 
of which $97,687.85 was for maintenance of the improvement. 

The hurricane of September 8, 1900, damaged the jetties to a con- 
siderable extent, and a Board of Engineer oflicers estimated the cost 
of repairing same at $1,500,000. (Annual Eeport Chief of. Engi- 
neers, 1901, p, 2018.) Appropriations under this estimate com- 
menced June 13, 1902, since which time $1,141,382.03 has been ex- 
pended, of which $261,003.91 was for maintenance of the improve- 
ment. 

The act of March 2, 1907, appropriated $300,000 and authorized 
continuing contracts for prosecuting the work to the amount of 
$700,000 yet to be appropriated. Tn pursuance of the discretion 
vested in him by this act, the Secretary of War approved a project 
for expenditure of the funds appropriated and pledged in obtaining 
a depth of 30 feet by repairing the jetties, by jetty extension, and 
by di^edging, including construction of a new dredge. 

For more extended information, see House Document No. 340, 
Fifty-ninth Congress, second session, and Eiver and Harbor Com- 
mittee Document No. 11, Fifty-ninth Congress, second session. 

The project for the expenditure of the above amounts includes the 
completion of the repairs to the jetties at an estimated cost of 
$232,000, the construction of a new seagoing dredge, operating 
dredges, and an extension of the south jetty about 900 feet. 

The project is about four-fifths completed. 

It is proposed to apply the amount estimated as a profitable ex- 
penditure in the fiscal year ending June 30, 1909, to an extension of 
the jetties and operation of the dredges. 

Eepairs to the jetties were continued during the year under con- 
tinuing contract and hired labor, in accord with the act of 1905. 

The U. S. dredge Gen, 0, B, Comstock continued operations 
during the year, working upon the outer bar when the weather would 
permit and at other times on the inner bar. 

The outer-bar channel, where dredging is done, weather permitting, 
had at the beginning of the fiscal year 27| feet at mean low water. 
The last survey of June, 1907, shows a channel depth of 28| feet, an 
apparent gain of thi*ee-quarters of a foot. The ruling depth varies 
from 27 J to 30 feet, according to the weather and length of time the 
dredge has been at work on the outer bar. 

The inner bar has disappeared, leaving a ruling depth of 31 feet at 
mean low water, mi increase of 2 J feet since last report. This result 
has been accomplished by the U. S. dredge Gen, V. B, Comstock, 
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Mean tide fluctuations on outer bar, 2 feet; inner bar, 1.64 feet; 
Galveston channel, 1.12 feet. Including Galveston channel, 2,420 
acres now has a depth of 24 feet and over, and 920 acres has a depth 
of 30 feet and over. 

All the commerce for Galveston channel, Texas City channel, and 
Galveston ship channel and Buffalo Bayou which comes in from the 
Gulf or passes out to the Gulf, whether coastwise or foreign, passes 
through the jetty channel. 

A Board of Engineer officers in its report of December 19, 1902, 
stated that a conservative estimate of the value to the country of 
the present improvement at Galveston is moi*e than $10,000,000 per 
annum. 


July 1, 1900, balance unexpended »$2ol, 069. 85 

Amount appropriated by river and harbor act approved March 2, 1907_ 800, 000. 00 

Proceeds of sales of condemned property 1,048. 25 

Proceeds of sales of charts of Galveston Bay 127. 75 

Proceeds of sales of contact prints 1. 20 

582, 242. 05 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $125, 278. (57 

For maintenance of improvement 77, 281. 14 

■ 202, 559. 81 

July 1, 1907, balance unexpended 829, 682.24 

July 1, 1907, outstanding liabilities 7, 277. 55 

July 1, 1907, balance available 822,404.69 

Amount (estimated) required for completion of existing project 700,000.00 

' Amount that can be profitably expended in fiscal year ending June 80, 

1909, for works of improvement, in addition to the balance unex- 

. pended July 1, 1907 700, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
I June 4, 1897. 

(See Appendix IJ 1.) 


%. Galveston channel^ Texas . — This is the channel passing along 
the wharf front of the city and connecting the same with the jettied 
entrance channel. 

Galveston channel inside the inner bar had originally a depth 
varying from 20 feet at Fort Point to 30 feet off Twentieth street, 
and again to 20 feet off Thirty-second street. The width of the 
channel between the 18-foot curves was about 600 feet. The inner 
bar had originally a 9-foot depth, but conditions gradualty became 
better until the outer bar with about 12-foot depth became the con- 
trolling factor. All vessels drawing over 12 feet had to complete 
their cargoes after crossing the bar by lightering. 

Appropriations by the United States Government for the channel 
began in 19G2, wdien $100,000 was appropriated for improving the 
channel in accordance with the report submitted in House Document 
1^0. 264, Fifty-sixth Congress, second session. The act of March 3, 
1905, authorized the construction of a dredge {Col. A, M. Miller)^ 2 it 
a cost not to exceed $125,000. 

The IT. S. dredge OoL A. M. Miller., aided by the D. S. dredge 
Gen. H. M. Rohert^ removed during the fiscal year 1,138,318 cubic 
yards of material, of which 404,981 cubic yards was charged to 
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maintenance and 733,337 cubic yards to new work of widening the 
channel. 

The act of March 2, 1907, modified the project by providing for 
the extension of the channel from Fifty>first to Fifty-sixth street, 
at an estimated cost of $129,310. (See H. Doc. No. 768, 59th Cong., 
2d sess.) 

The estimated cost of the project as modified is $1,714,310. 

The project is about two-fifths completed. 

Total amount expended on the work of existing project up to the 
close of the fiscal year ending June 30, 1907, in dredging and dike 
construction, $549,675.12, of which $48,625.75 was for maintenance 
of the improvement. 

Vessels drawing 27 feet and over can now come over the bar at 
mean low water and up to the wharves. The Missouri went out 
January 6, 1906, drawing 28 feet and 2 inches. 

Under contract and with the United States dredges, a channel has 
been dredged approximately 30 feet deep and 680 feet wide between 
red beacon and Twenty-ninth street, a distance of 9,630 feet, and 550 
feet wide between Twenty-ninth street and the westernmost face of 
present westernmost slip of the Southern Pacific Railway Company’s 
wharves, a distance of 5,870 feet. 

Variation of level of water surface is about 1 foot. 

The tonnage for the port of Galveston for the calendar year 1906 
amounted to 2,602,465, valued approximately at $524,017,366. 

A sufficient depth and width of channel is a necessary supplement 
to the deep water between the jetties to enable the vessels to reach 
the wharves. The work of the past year has put the channel in 
better condition for service than ever before. 

It is proposed to apply the balance available on June 30, 1907, 
to maintenance and improvement of the existing channel, mainte- 
nance of the dike, and the extension of channel and dike to opposite 
Fifty-sixth street. It is expected that the funds will provide for the 
continuous operation of the Government dredge and that this will 
maintain the existing improved channel, widen it, and continue it to 
Fifty-sixth street. 


July 1, 1906, balance unexpended— $50, 086. 72 

Amount appropriated by river and harbor act approved March 2, 

1907 - 200,000.00 

Proceeds of sales of condemned property 21. 88 

Proceeds of sales of contact prints 1. 05 

Rental of dredge Miller 169. 97 

Refundment of overpayment . 59 


250,280.21 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $35, 056. 29 

' For maintenance of improvement 19, 702. 15 

54,758.44 


July 1, 1907, balance unexpended 195, 521. 77 

July 1, 1907, outstanding liabilities 6, 213. 96 


July 1, 1907, balance available. 


189, 307. 81 


Amount (estimated) required for completion of existing project— 1,017,935.75 
(See Appendix U 2.) 



I 
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S. Channel from Galveston Rarl^or to Texas City^ Tex. — The 
natural depth over the line of this channel was from 4 to 8 feet. 
During 1895 and 1896 a channel 16 feet deep was dredged by the 
Texas City Terminal Company. At the time of the adoption of the 
present project this channel had shoaled to its natural depth. 

The river and harbor act of March 3, 1899, provided for deepening 
the channel north of Pelican Island from Galveston Harbor to Texas 
City, Tex., to a depth of 25 feet and a width of 100 feet at the bottom, 
at a cost not to exceed $250,000. 

Amount expended on the work under this appropriation up to the 
close of the fiscal year ending June 30, 1905, was $250,000, from ap- 
propriations by Congress and $4,686.01 deposited by contractors for 
expenses of superintendence, inspection, etc. The channel was dredged 
100 feet wide on bottom and 25 feet deep from Texas City wharves to 
25 feet of water in Galveston Harbor, a distance of 34,000 feet. This 
channel shoaled to such an extent that between February 1 and May 
28, 1906, the Texas City Transportation Company removed 698,222 
cubic yards of material in maintaining and widening the channel. 

The channel has again shoaled during the fiscal year 353,400 cubic 
yards. 

The act of March 2, 1907, appropriated $60,000 for maintenance of 
this channel. Of this money $158.68 has been expended for surveys, 
etc. Contract has been made for redredging the channel to a depth 
of 23 feet, work to begin on or about July 1, 1907. 

The maximum draft that can be carried June 30, 1907, at mean low 
tide over the shoalest part of this channel is 13 feet. Variation of 
water surface is about 1-J feet. 

The effect of the project on freight rates is not known. 

The tonnage for the port of Texas City, Tex., for the calendar year 
1906 was furnished by the collector of customs, port of Galveston, 
Tex., and amounted to 58,258 tons, valued approximately at $3,697,- 
757. The Texas City Terminal Company, of Texas City, Tex., gives 
the commerce of this port for the same period as 84,315 tons, valued 
at $5,738,094. 

Amount appropriated by river and harbor act approved March 2, 1907- $60, 000. 00 
June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 158. 68 

July 1, 1907, balance unexpended 59, 841. 32 

July 1, 1907, outstanding liabilities 45. 88 

July 1, 1907, balance available 59, 795. 44 

July 1, 1907, amount covered by uncompleted contracts 31, 320. 00 

(See Appendix U 3.) 


Channel to Port Bolivar., Tex. — The river and harbor act of 
March 2, 1907, appropriated $50,000 for obtaining a channel 150 feet 
wide and 25 feet deep, with increased width at wharf, from Galveston 
Harbor to Port Bolivar. 

This channel will extend from the Gulf and Interstate Railway 
transfer wharf southerly to Bolivar Roads, a distance of 4,275 feet. 

The minimum depth over the line of proposed channel is 8 feet at 
mean low water. 

Variation of water surface is about IJ feet. 

ENG 1907 ^28 
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The channel is used for tugs and barges in the transfer of freight 
cars to and from Galveston. 

Amount expended on existing project to close of fiscal year ending 
June 30, 1907, $165.58. 

Contract has been let for this work, which is to be completed Jan- 
uary 20, 1908. 

No commercial statistics have been obtained. 

Report on examination is printed in House Document No. 719, 
Fifty-ninth Congress, first session. 

Amount appropriated by river and harbor act approved March 2. 

190T - $50,000.00 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 165. 58 


July 1, 1907, balance unexpended 49, S34. 42 

July 1, 1907, outstanding liabilities 5.00 


July 1, 1907, balance available 49,829.42 


July 1, 1907, amount covered by uncompleted contracts 41, 625. 00 

(See Appendix U 4.) 

5. Galveston ship channel and Buffalo Bayou^ Texas . — The ship 
channel in Galveston Bay and Buffalo Bayou are two links in the 
waterway connecting Houston with deep water in Galveston Bay, 
the other links being the San Jacinto River and the Morgan Canal. 

In their natural state these two waterways had a depth of from 4 
to feet, of various widths. The earlier projects for their improve- 
ment, adopted in 1871, 1877, 1881, and 1892, provided for a channel 
lOO feet wide and 12 feet deep. Dredging was carried on for a num- 
ber of years', furnishing a channel sufficient for the character of ves- 
sels then navigating these channels. 

In 1892 the Government purchased the Morgan Cut and Canal, 
5A3 miles long, for $92,316.85. 

The amount expended on original projects prior to operations 
under existing projects was as follows: 

Skip channel in Galveston Bay (including the purchase of Mor- 


gan Cut and Canal, $92,316.85) $800, 328. 16 

Buffalo Bayou, Texas 210, 137. 64 

Total 1,010,465.80 


The existing project, adopted in 1899 (p. 1515, x^nnual Report 
Chief of Engineers, 1898), as modified in 1905 (p. 1495, et seq.. 
Annual Report Chief of Engineers, 1905), is as follows: 

For completing channel to head of Long Reach, including turning 
basin 600 feet in diameter, 25 feet deep, side slopes 1 on 2, divi- 
sion 1 (bay), 1 on 3 in divisions 2 and 3 (river), least radius 
2,500 feet, 150 feet on bottom in division 1 (bay), 100 feet on bot- 


tom in divisions 2 and 3 (river).- $3, 170,000 

26,000 feet of dike revetment 40,000 

One hydraulic dredge— ^ 1.50, 000 

Engineering and contingencies (about 10 per cent) i 340,000 


Total. 3, 700, 000 

Amount available December 1, 1904 . . . - 150, 000 


Balance required 3, 550, 000 
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The act of March 2, 1907, appropihated $200,000 and authorized 
continuing contracts for prosecuting the improvement in the sum of 
$200,000, yet to be appropriated. Of the cash appropriation, $50,000 
is to be expended for the restoration of the channel from foot of 
Main street to head of Long reach. 

The amount expended on the existing project up to the close of 
the fiscal year ending June 30, 1907, was $1,659,544.18, of which 
$98,401.60 was for maintenance. . 

The usual variation of level of water surface is, division 1 (bay 
division), lower bay, 1.3 feet; upper bay, 0.5 foot; and divisions 2 
and 3 (river division), less than one-half foot. In times of flood 
rises of 12 or more feet occasionally occur in Buffalo Bayou. 

During the fiscal year the channel has filled in generally through- 
out its entire length to the amount of 2,028,000 cubic yards. 

In May, 1907, a severe flood occurred, during which a rise of 27 feet 
at Houston and 16|- feet at Harrisburg was recorded. This flood 
caused a sloughing of the banks and a change in conditions throughout 
the channel. While there was a scour of 132,000 cubic yards due to 
the flood, bars were created and the general condition deteriorated 
badly. 

Before this flood the maximum draft carried was as follows : From 
Morgan Point to Lynchburg, 17 feet; thence 16|- feet to Harrisburg; 
thence 7 feet to head of Long reach ; thence 4 feet to foot of Main 
street, Houston. 

Since the channel across the bay was dredged a fill of 5,311,000 
cubic yards has taken place. 

The maximum draft that can be carried on June 30, 1907, at mean 
low tide is, from Bolivar channel to Eedfish, 10 feet; thence to 
Morgan Point, 12 feet ; thence to Lynchburg, 18-J feet ; thence 14 feet 
to Harrisburg; thence 12|‘ feet to the head of tong reach; thence 5 
feet to foot of Main street, Houston. 

The effect of this project on freight rates is unknown and is very 
difficult to determine because of a railroad rate differential in favor of 
Houston authorized by the railroad commission of the State of 
Texas. 

Partial commercial statistics were given by the Direct Navigation 
Company, L. F. Allien, and J. J. Hussey, who are the principal car- 
riers using the bayou. They report freight carried to the amount of 
132,108 tons. 

For number of vessels passing through Morgan Canal, see report 
on operating and care of Morgan Canal, xippendix 6 of this report. ^ 

It is proposed to expend the available funds and the amount esti- 
mated as a profitable expenditure in fiscal 3^ear ending J une 30, 1909, 
toward dredging a 6-foot channel (Houston division, from foot of 
Main street to the head of Long reach ; completion of work now under 
way, including turning basin at head of Long reach; easing of bends 
to 2,500-foot radius; maintenance toward a more uniform depth, and 
the repair of pile and brush dike in upper bay. 
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July 1, 1906, balance unexpended $365, 694. 22 

Amount appropriated by river and harbor act approved March 2, 

1907 200, 000. 00 

Proceeds of sales of condemned property . 81 

Proceeds of sales of contact prints 7. 65 

Refundment of overpayment . 74 


565, 703. 42 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 257, 897. 01 


July 1, 1907, balance unexpended 307, 806. 41 

July 1, 1907, outstanding liabilities 52, 311. 82 


July 1, 1907, balance available 255, 494. 59 


July 1, 1907, amount covered by uncompleted contracts 86, 793. 35 

Amount (estimated) required for completion of existing project.. 3,000,000.00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 200, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix U 5.) 


6\ Operating and care of Morgan Canal^ Texas, — A watchman was 
stationed at the canal during the past fiscal year. 

A statement contained in the report of the local engineer officer 
shows the items of expenditure, which amounted to $360, exclusive of 
liabilities outstanding, amounting to $30. 

(See Appendix U 6.) 

7. West Galveston Bay cdiannel,^ Texas,, and mouth of adjacent 
streams,, including Tonnity River,, Analiuae channel,, Cedar Bayou,, 
Chocolate Bayou,, and Bastrop Bayou,— This project embraced the 
improvement of the following localities: West Galveston Bay, the 
Galveston and Brazos Canal, Double Bayou, mouth of Trinity Eiver, 
Anahuac channel, East Bay Bayou, Turtle Bayou, Clear Creek, 
Dickinson Bayou, Chocolate Bayou, Bastrop Bayou, Oyster Creek, 
and the mouths of adjacent streams. (Annual Eeport Chief of 
Engineers, 1900, p. 2438 et seq.) 

Prior to March 3, 1899, the improvement of West Galveston Bay 
channel, mouth of Trinity Eiver, and Cedar Bayou had been inde- 
pendent. At that date they were consolidated with the other ivorks, 
except Anahuac channel, which was added by act of March 3, 1905, 
and Chocolate and Bastrop bayous, which Avere added by the act of 
March 2, 1907. The Brazos Eiver, between Velasco and Eichmond, 
which was included in the improA^ement for a time, is noAv coA^ered 
by a separate appropriation and has been transferred to the Dallas 
district. The estimated cost of the modified project is $248,646.34. 

The object of this improvement, in part, is to obtain and maintain 
a navigable channel depth of from 4 to 6 feet across the bars at the 
mouths of the streams and bayous. 

The improvement is intended to develop a light-draft inland navi- 
gation which will afford cheap transportation by light-draft steamers 
and barges to the coast country of Texas. 

As a separate appropriation has been made for West Galveston 
Bay channel and the Galveston and Brazos Eiver Canal, expenditures 
under this allotment for these works have been stopped. 
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The effect of these improvements has been generally to decrease 
freight rates to all points reached by the channels improved. 

About two-thirds of the project has been completed. 

It is proposed to apply the balance available in dredging and snag- 
ging, in accordance with approved project. 

More and larger boats, especiall}’^ power boats with schooner hulls, 
have been built to utilize the improvement. Most of the points 
reached are settlements not on railroads, and the improvements are 
of great importance to their commercial life. 

The amount expended on these improvements under present project 
to June 30, 1907, has been as follows: 


Channel across Hannas reef $681. 91 

Double Bayou : 6, 953. 20 

Anahuac channel 5, 975. 01 

Mouth of Trinity River ^ 7, 781. 10 

Cedar Bayou 6, 946. 15 

Clear Creek 2. 60 

Dickinson Bayou . 30 

Bastrop Bayou 3, 535. 14 

Chocolate Bayou . 55 

West Galveston Bay channel 15,201.82 

Galveston and Brazos Canal 67, 308. 86 

Dredge Oen, H, M. Rodert 67, 992. 51 


Total $182, 379. 15 


CONSOLIDATED. 


July 1, 1906, balance unexpended $12, 081. 84 

Amount appropriated by river and harbor act approved March 2, 1907_ 50, 000. 00 

Proceeds of sales of condemned property 57. 90 

Proceeds of sales of contact prints 1. 35 

Refundment of overpayment 1. 20 


62, 142. 29 

June 80, 1907, amount expended during fiscal year : 

For works of improvement $10, 520. 24 

For maintenance of improvement 4, 589. 31 

15,109.55 


July 1, 1907, balance unexpended 47, 032. 74 

July 1, 1907, outstanding liabilities 3, 736 09 


July 1, 1907, balance available 43, 296. 65 


Amount (estimated) required for completion of existing project 59, 646. 34 

(a) Channel across Hannas reef {East Bay Bayou ), — This is a 
channel across Hannas reef, known as Ladies Pass, connecting lower 
Galveston Bay, East Bay, and East Bay Bayou. The natural depth 
was 3.5 feet at mean low tide. 

' Amount expended to June 30, 1907, $681.91. This expenditure 
resulted in a channel 7 feet deep at mean low tide and from 40 to 60 
feet wide. 

Maximum draft that can be carried June 30, 1907, about 3 feet at 
mean low tide. Variation of water surface, about 1 foot. 

It is estimated that 500 tons of vegetables comes out of East Bay 
Bayou each year and that about one-half as much returns. 

(h) Double Bayou , — The navigation of this bayou was obstructed 
by a bar which prevented boats drawing over 2 feet of water entering 
the bayou. 


488 EEPOET OF THE CHIEF OF EHGINEEES, IT, S. AEMY. 


Amount expended on work of existing project up to the close of the 
fiscal year ending June 30, 1907, $6,953.20, exclusive of $2,711.40 
deposited by private parties. 

The expenditure resulted in a ruling depth of 6.5 feet and 80 feet 
wide across the bar. The maximum draft that can be carried June 
30, 1907, at mean low water is 4 feet. 

The variation of water surface is about one-half foot. The ba^’^ou 
is navigable for 6 miles above the mouth. 

It is stated that 40,000 sacks of rice wdll be brought out of this 
bayou during the next six months. 

All supplies for and produce of the country adjacent to this bayou 
are carried through this channel. 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 .?4, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement -55 

July 1, 1907, balance unexpended 3, 999. 45 

(c) Anahuac channel . — The original depth of this channel was 
about 3 feet. 

Amount expended on work of existing project up to the close of the 
fiscal year ending June 30, 1907, $5,975.01. 

The expenditure resulted in a channel 16,013 feet long, 80 feet wide, 
and 7 feet deep, from 6 feet of water in Trinity Baj to 8 feet of water 
in Browns Pass; also large snags were removed from Browns Pass 
of Anahuac channel, opening it to navigation, and old bulkhead and 
obstructions removed from channel. Maximum draft that can be 
carried June 30, 1907, at mean low tide, 4.5 feet. 

The U. S. dredge Gen. H. M. Robert excavated 5,828 cubic yards of 
material from slip at Anahuac, Tex., at a cost of 11.2 cents per cubic 
yard. This was private work, and was paid for from funds deposited 
by private parties. 

Variation of ^vater surface is about one-half foot. 

This channel is used by United States mail boat. 

During the year 60,000 sacks of rice were carried through this 
channel. Also all supplies for and produce of country adjacent. 


July 1, 1906, balance unexpended $263.39 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 6,000.00 


6,263.39 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 138. 40 


July 1, 1907, balance unexpended 6,124. 99 


{d) Month of Trinity River . — This river empties into Galveston 
Bay through several mouths or passes, opposite each of which a bar 
existed on which the depth of water did not exceed 3|- feet at mean 
low tide. 

Under earlier projects, adopted June 18, 1878, and amended May 4, 
1899, dredging and snagging were done, and the west jetty at Middle 
Pass completed to a length of 7,359 feet, and a channel 100 feet wide 
by 5 feet deep secured at a cost of $75,900. The channel subsequently 
shoaled to a ruling depth of 3| feet. 
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Amount expended on the work of existing project up to the close 
of the fiscal year ending June 30, 1907, $7,781.10, of which $4,140.66 
was applied to maintenance. 

Under present project a channel 80 feet wide and 6 feet deep was 
dredged a distance of 5,700 feet and a log jam removed from the pass. 

Maximum draft that can be carried June 30, 1907, at mean low 
water, 4^ feet. 

Variation of water surface is about one-half foot. 

The improvement of the river above the mouth is under another 
appropriation. 

During the calndar year 1906 produce and other commodities 
valued at $283,979 were taken out through this channel, and 10,000 
barrels of fuel oil were sent up Old River and mouth of Trinity 


River, in addition to miscellaneous supj)lies. 

July 1, 1906, balance unexpended .*15267. 07 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 1,000.00 


1,267.07 

June 30, 1907, amount expended during fiscal year, for works of im- 
pro vein ent 1 70. 02 


.July 1, 1907, balance unexpended 1,197.05 


(e) Cedci?^ Bayou . — Original project for this improvement was 
adopted September 19, 1890, and consisted in deepening the channel 
over the bar by dredging, so as to afford a depth of 5 feet at mean low 
tide, and protecting the dredged channel by brush and stone walls or 
jetties. The amount expended on this project was $32,150. 

Amount expended on existing project to close of fiscal vear ending 
June 30, 1907, $6,946.15. 

Under present project a channel 8 feet deep, 80 feet wide for a dis- 
tance of 1,300 feet between the jetties, and a channel of same depth 
and width for a distance of 7,390 feet across Cloppers bar to San 
Jacinto Bay, were excavated. 

A total ox 307.67 tons of riprap was deposited on the jetties, leaving- 
same in comparatively good condition, with lowest places and gaps 
filled. 

Maximum draft that can be carried June 30, 1907, 4.5 feet. 

The rise and fall of tide is about one-half foot, except during 
freshets. Cedar Bayou is navigable for 17 miles from the mouth. 

During the calendar year 1906 48,000 sacks rice came out of this 
bayou. A large percentage of the bricks used for building purposes 
in Galveston is brought through this channel. 


July 1, 1906, balance unexpended .^179. 02 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 5, 000. 00 


5, 179. 02 

June 30, 1.907, amount expended during fiscal year, for works of im- 
provement 25.17 


July 1, 1907, balance unexpended 5, 153. 85 


(/) Clear Creeh . — Clear Creek empties into Galveston upper bay, 
but is obstructed at its mouth by a narrow sand bar, on which the 
depth did not exceed 2 feet. Two miles above its mouth the creek 
enters a lake 3 miles long and IJ miles broad with an average depth 
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of 1|- feet. Above the lake the depth increases to 8 and 12 feet, 
which is carried to 25 miles above the mouth. 

Amount expended on existing project to close of fiscal year ending 
June 30, 1907, $2.60. 

The maximum draft that can be carried June 30, 1907, at mean low 
tide over the shoalest part of the locality is IJ feet. Variation of 
water surface is three-fourths foot. 

It is proposed to excavate a channel 5 feet deep and about 17,000 
feet long across the bar and through the lake at an expense of $8,000. 

No commercial statistics have been obtained. 

Amount allotted from appropriation by river and harbor act approved 


March 2, 1907 $8, 000. 00 

June 30, 1907, amount ex|)ended during fiscal year, for works of im- 
I)rovement *30 


July 1, 1907, balance unexpended 7, 999. 70 


{g) Dickinson Bayou . — Dickinson Bayou or Eiver empties into 
Galveston lower bay, about 20 miles northwest of the city of Gal- 
veston. Navigation is obstructed by a short bar at its mouth wfith 2-| 
feet of water on its crest. After crossing the bar a depth of 10 feet 
can be carried up the bayou for 20 miles or more and a depth of 6 
feet for a distance of 25 miles from its mouth. 

Amount expended on existing project to close of fiscal year ending 
June 30, 1907, $0.30. 

The maximum draft that can be carried June 30, 1907, at mean low 
tide over the bar is 2|- feet. 

Variation of water surface is 1 foot. 

It is proposed to excavate a channel across the bar from 5 feet in 
bay to 5 feet in bayou at an expense of $7,000. 

No commercial statistics have been obtained. 

Amount allotted from appropriation by river and harbor act approved 


March 2, 1907-.. $7,000.00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement . 30 


July 1, 1907, balance unexpended 6, 999. 70 


(7i) B astro f Bayou . — Bastrop Bayou empties into Bastrop Bay, 
which is part of West Galveston Bay. The mouth of the bayou is 
5 miles northwest of San Luis Pass and had a long shallow approach 
wfith only 10 inches of water on the bar. For 2 miles above the bar 
the water is shallow, averaging about 2 feet. Above that point there 
is, in general, a depth of 10 feet, interrupted by three shoals, total 
length 3 miles, with depth of 2 feet. The stream can be navigated 
above these shoals for a distance of 20 miles by vessels of light draft. 

A channel 400 feet long,- 35 to 40 feet wide, and 4 feet deep was cut 
through the shell reef at the mouth of the bayou by the U. S. dredge 
and snag boat Gen. S. M Mansfield in 1906 at a cost of $269.42, this 
amount being subscribed by interested parties. 

Work is being carried on at present to obtain a 3-foot channel at 
an estimated expense of $10,000. 

Amount expended on work of existing project to close of fiscal 
year ending^ June 30, 1907, $3,535.14. 

The maximum draft that can be carried June 30, 1907, at mean 
low tide is 3 feet from bay to dredge. 

Variation of water surface, 1 foot. 

No commercial statistics have been obtained. 
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Amount allotted from appropriation by river and barbor act approved 


March 2, 1907 $10, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement : 3, 535. 14 


July 1, 1907, balance unexpended 6, 464. 86 

July 1, 1907, outstanding liabilities 3, 564. 19 


July 1, 1907, balance available 2,900.67 


(i) Chocolate Bayou. — Chocolate Bayou empties into Chocolate 
Bay, an arm of West Galveston Bay, about 12 miles north of San Luis 
Pass. At its mouth there is a bar with 3 feet of water on its crest. 
Above this bar the depth varies from 7 to 15 feet for 50 miles from its 
mouth. 

Amount expended on work of existing project to close of fiscal year 
ending June 30, 1907, $0.55. 

The maximum draft that can be carried June 30, 1907, at mean low 
tide over the shoalest part of the locality is 3 feet. 

Variation of water surface, 1 foot. 

It is proposed to excavate a channel across the bar from 5 feet in 
the bay to 5 feet in bayou, at an expense of $9,000. 

No statistics have been obtained. 

No work has yet been done on this project. 

Amount allotted from appropriation by river and harbor act approved 


March 2, 1907 $9, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement . 55 


July 1, 1907, balance unexpended 8, 999. 45 


(/) Channel in West Galveston Bay. — West Galveston Bay is a 
body of water covering about 39 square miles and lies between Gal- 
veston Island and the mainland. It extends from Galveston Bay to 
the west end of Oyster Bay and is connected with the Gulf of Mexico 
by San Luis Pass at the western extremity of Galveston Island and 
with the Brazos River by the Galveston and Brazos Canal. The 
natural depth of the bay was from 2-| to 3 feet. The navigable 
channel was 28| miles long. 

The project adopted July 13, 1892, and modified in 1896, con- 
templated a least depth of 5 feet, at an estimated cost of $28,998.80. 

The amount expended was $19,775.97. This expenditure resulted 
in a channel 100 feet wide and 3 to 3^ feet deep from Galveston Bay 
to the Galveston and Brazos Canal. Beacons were also erected to 
define the channel. The channel subsequently shoaled to 18 inches in 
places. 

Amount expended on the work of existing project to close of the 
fiscal year ending June 30, 1907, $15,201.82, of which $1,385.34 was 
applied to maintenance. 

Expenditures under present project have resulted in opening up a 
channel 3 feet deep at mean low tide and 35 feet wide, and beacons 
have been constructed to define the channel. The maximum draft 
that can be carried J une 30, 1907, is 3 feet. 

Variation of level of water is about 1 foot. 

This channel forms part of the inland waterway, and an appropria- 
tion has been made for it under that head. Hereafter this work will 
be reported under the head of ‘^Inland waterway on the coast of 
Texas*” 
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From records kept by the Gulf, Colorado and Santa Fe Railway 
Company of vessels passing through the draw of its bridge across 
West Galveston Bay during the calendar year 1906, 4,260 vessels used 
the waters of West Galveston Bay. 


July 1, 1906, balance unexpended 750. 57 

Proceeds of sales of condemned property 58. 34 

Proceeds of sales of contact prints 1* 35 

3, 810. 2(5 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $2, .343. 02 

For maintenance of improveinent 1,385.34 

3, 728. 30 

.July 1, 1907, balance unexpended 81. 90 

.July 1, 1907, outstanding liabilities 81.90 


(k) Galveston and Brazos Canal . — This canal was originally 
dredged by the Galveston and Brazos Navigation Company. ^ The 
original cut was 10 miles long (made in 1851-1853), 100 feet wdde at 
bottom, and 6 feet deep. Steamboats from 145 to 175 feet long and 
from 28 to 30 feet wide used the canal, carrying from 550 to 1,200 
bales of cotton. 

The United States purchased the canal in December, 1902, at a 
cost of $30,000. The canal when acquired by the United States was 
badly obstructed with snags, drift, and silt. 

Amount expended on the canal up to the close of fiscal year ending 
June 30, 1907, $67,308.86, of which $30,000 was for purchase of 
canal and $3,203.97 applied to maintenance. 

The canal has been dredged for practically its entire length to a 
depth of 3 feet at mean low water and width of from 35 to 40 feet. 
The bank has been reenforced at various points by brush. 

The length of the canal, from w^est end of Oyster Bay to Brazos 
River, is 29| miles ; ruling depth, 3 feet. 

Variation of water surface is about 1 foot in the canal, except at 
the time of Brazos River overflow and northers. 

This canal forms part of the inland waterway, and an appropriation 
has been made for it under that head. Some work has been done 
under the latter appropriation. (See p. 443 and Appendix U 9.) 

Hereafter this work will be reported under the head of “ Inland 
waterway on the coast of Texas.” 

As reported by the watchman at the Galveston and Brazos Canal, 
352 vessels engaged in carrying freight passed up and down through 
the canal during the calendar year 1906, transporting 30 sacks oats, 
387 barrels oysters, 108 tons merchandise, 365 piles, 205,000 feet lum- 
ber, 18 carloads furniture, 10 barrels honey, 205 cords brush, 500 
pounds fish, 14 cords wood, 128 tons cotton, 7 tons cotton seed, and 
50,000 shingles. 


July 1, 1906, balance unexpended $7, 609. 56 

Refundment of oyerpayment 1. 20 

7,610.76 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $4, 406.70 

For maintenance of improvement 3,203. 97 

— ^ , 7, 610. TO 

(See Appendix U 7.) 
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6*. Operating and care of Galveston and Brazos Canal^ Texas . — 
A watchman was stationed at the canal during the year for operating 
the drawbridge over the canal and tending the log boom at mouth 
of canal. 

The construction of a new drawbridge over the canal has been 
commenced. Materials were procured and the foundations partly 
completed. 

An agreement has been made with the officials of Brazoria County 
by which they bind themselves to accept and maintain and care for 
the bridge upon completion. 

A statement contained in the report of the local engineer officer 
shows the items of expenditure, which amounted to $599.53, exclusive 
of liabilities outstanding, amounting to $1,127.33. 

(See Appendix U 8.) 

9. Inland waterway on the coast of Texas. — The river and harbor 
act of March 2, 1907, appropriated $133,829, and authorized the Sec- 
retary of War to enter into contract for materials and work to the 
extent of $300,000, which is yet to be appropriated. 

This project embraces the improvement of the following localities : 
West Galveston Bay and Brazos River Canal; channel from Aransas 
Pass to Pass Cavallo, including the Guadalupe River to Victoria ; 
Turtle Cove channel from Aransas Pass to Corpus Christi, Tex. 

The object of the improvement is to obtain and maintain a navi- 
gable channel depth of 5 feet in a canal along the coast of Texas, 
utilizing the lagoons lying between the islands and the mainland. 
The improvement will develop a light-draft inland navigation which 
will afford cheap transportation by light-draft steamers and barges 
to the coast country of Texas. 

More and large boats with auxiliary gas engines have been built 
to utilize the improvement. Most of the points to be reached are 
settlements which railways can not afford to develop, but the improve- 
ments are of great importance to their commercial life. 

It is proposed to apply the balance available and amount estimated 
as a profitable expenditure in dredging, snagging, etc., in accordance 
with approved project. 

{a) West Galveston Bay and Brazos River Canal. — See page 442 
and Appendixes U 7 and U 9. 

The existing project was adopted by the river and harbor act of 
March 2, 1907, and provides for deepening the canal to 5 feet at an 
estimated cost of $151,529, and $20,000 annually for maintenance. 

Amount expended on existing project to close of fiscal year ending 
June 30, 1907, $843.45. 

For report of examination, see House Document No. 640, Fifty- 
ninth Congress, second session. 
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Amount allotted from appropriation by river and harbor act approved 


" March 2, 1907 7 $45, 000.00 

June 30, 1907, amount expended during fiscal year, for maintenance « 
of improvement S43. 45 


July 1, 1907, balance unexpended 44, 156. 55 


Amount (estimated) required for completion of existing project 106,529.00 


( Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 7-7 106,529.00 


I Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(5) Channel from Aransas Pass to Pass Gavallo, — This channel 
was originally developed by the State of Texas and private parties 
and was the old United States mail route between Indianola and 
Corpus Christi. In 1875 vessels drawing not over 3 feet could navi- 
gate the channel, and in 1905 2^ feet was the ruling depth. 

Variation of water surface, about three-quarters of a foot. 

The channel to be developed extends from entrance to Turtle Cove, 
at Aransas Pass, to Matagorda Bay, at head of Pass Cavallo, a dis- 
tance of about 63 miles. 

The project contemplates a depth' of 5 feet, at a cost of $65,850. 

Amount expended on existing project to close of fiscal year ending 
June 30, 1907, $76.21. 

Eeport of examination is printed in House Document No. 640, 
Fifty-ninth Congress, second session. 


Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 $40, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 76. 21 


July 1, 1907, balance unexpended 39, 923. 79 

July 1, 1907, outstanding liabilities 5. 34 


July 1, 1907, balance available 39, 918. 45 


Amount (estimated) required for completion of existing project 25,850.00 


'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of Improvement, in addition to the balance unex- 
pended July 1, 1907 25, 850. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. , 


(d) Guadalupe River. — Bay section. — This channel connects the 
mouth of the Guadalupe River with the channel from Aransas Pass 
to Pass Cavallo. For the first 8 miles there is 6 feet of water, shoal- 
ing to 4 feet at the twelfth mile, then through a flat with about 2 feet 
to the mouth of the river at the sixteenth mile. 

Variation of water surface, about three-quarters of a foot. 

The project contemplates a navigable waterway 5 feet deep and 
40 feet wide at a cost of $30,000. 

River section to Victoria.^ Tex . — The Guadalupe River empties 
into San Antonio Bay 16 miles from the inland waterway on the 
coast of Texas. Its width varies from 90 feet at main entrance at 
mouth, increasing to 140 feet 52 miles above its mouth. The depth 
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varies from less than 3 feet over shoals to 20 feet at bends. Thick 
overhanging trees, numerous snags and sunken logs, together with 
rafts of recent formation, are found in the lower river. The river 
was formerly navigated to Victoria, 52 miles from its mouth, but 
owing to rafts navigation has been abandoned in recent years. 

The project contemplates the removal of rafts, snags, etc., and the 
dredging of shoals to 5 feet, at a cost of $62,700. 

Amount expended on existing project to close of fiscal year ending 
June 30, 1907, $38.76. 

Report of examination is printed in House Document No. 336, 
Fifty-ninth Congress, second session. 

Amount allotted from appropriation by river and harbor act ap- 


proved March 2, 1907 $38, 829. 00 

Sales of contact prints ■ .55 


38, 829. 55 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 38. 76 


July 1, 1907, balance unexpended 38, 790. 79 


Amount (estimated) required for completion of existing project 53, 871. 00 


Amount that can he profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 53, 871. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 


{d) Turtle Cove channel between Aransas Pass and Corpus 
Christi , — This is a natural depression between Harbor and Mustang- 
islands, connecting at high tide the waters of Aransas and Corpus 
Christi bays. It is about 13,500 feet long and 2,000 feet wide, with 
approximate depth of 1^ feet below mean low tide. 

Variation of water surface, about 1 foot. 

The project contemplates a channel 8^ feet deep at low tide and 75 
feet wide at the bottom, at a cost of $123,750. 

Amount expended on existing project to close of fiscal year ending 
June 30, 1907, $41.71. 

For report of survey see House Document No. 338, Fifty-ninth 
Congress, second session. 


Amount allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 $10, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement : 41. 71 


July 1, 1907, balance unexpended 9, 958. 29 


Amount (estimated) required for completion of existing project 113, 750.00 


'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 

. pended July 1, 1907 113, 750. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 
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CONSOLIDATED. 


ximount appropriated by river and harbor act approved March 2, 1907-$183, 829. 00 
Received from sales • 

133, 829. 55 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement IS 

July 1, 1907, balance unexpended 132,829.42 

July 1, 1907, outstanding liabilities 5. 34 

July 1, 1907, balance available 132, 824. 08 

Amount (estimated) required for completion of existing project 300,000.00 


'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 300, OCX). 00 

Submitted in compliance with requirements of sundry civil act of 

June 4, 1897. 

(See Appendix U 9.) 

10. Mouth of the Brazos River Texas . — The mouth of the river was 
originally obstructed by a bar, the crest of which was about three- 
eighths of a mile from the shore line, and the channel across afforded 
a variable depth of water for navigation of not over 8 feet at times 
(in October, 1874, only to 3 feet), being subject to changes due to 
winds, tides, and stages of water. 

The original project was adopted in 1880 for the improvement of 
the channel over the bar by the use of jetties. The work was sus- 
pended in 1889. The amount expended on original project prior to 
operations under existing project was $142,098.43. 

After suspension of work by the United States the improvement of 
the mouth of this river was undertaken by the Brazos Eiver Channel 
and Dock Companj^, which constructed two parallel jetties 560 feet 
apart. The northeast jetty was 4,708 feet long and the southwest 
5,018 feet. In 1899 this company complied with the conditions of an 
act of Congress requiring a transfer to the United States of the jetties 
and auxiliary works; also a release of all rights and privileges con- 
ferred upon said company by its charter or by the act of Congress 
approved August 9, 1888, to charge or collect tolls for the use and 
navigation of said river. From the transfer of the works until the' 
adoption of the present project the United States- spent $88,524.13. 

The existing project (act June 13, 1902) is to repair and strengthen 
the jetties, construct spur dikes and bank protection, and to dredge 
a channel 18 feet deep and 150 feet wide. The estimated cost, 
$250,000, was increased by $175,000 after the hurricane of September 
8, 1900. The act approved March 2, 1907, appropriated $35,000 for 
continuing improvement and for maintenance. 

^ Eepairs to the jetties were continued during the year under con- 
tinuing contract and protection to the banks by hired labor. 

Amount expended on the work of existing* project up to close of 
fiscal year ending June 30, 1907, $175,352.57. 

It is proposed to apply the balance available to completing the 
repairs of the jetties and dredging. 

The Brazos Eiver Channel and Dock Company’s map shows that 
in March, 1889, there was a channel depth of 6 feet before the work 
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began, and later, in March, 1896, there was 20 feet. The company 
measured their depth from a plane of “ average flood tide,” or mean 
high water, 1.3 feet above the United States standard of mean low 
water. The channel width is about 440 feet. 

The latest information shows a minimum depth on the bar of 13 
feet at mean low^ water. 


Depth over the Mr and helow jetties at different dates'. 

March, 1889, before the jetties were hesaiih reported in Mr. Wisner’s Feet. 

paper, i^age 532 mean low tide— 4. 7 

December, 1891, as shown by United States Coast Survey chart do 14. 5 

March, 1896, after completion of the jetties, as shown by survey of the 

Brazos River Channel and Dock Company mean low tide — 19. 0 

January, 1897, as shown bv the survey made for the Board by Mr. H. L. 
Marindin, United States* Coast and Geodetic Survey— mean low tide— 14.8 

February 28, 1905, life-saving inspector, Velasco, Tex do 12. 7 

June, 1905, Charles Clarke & Co., approximately do— — 12. 0 

June 30, 1906 do 14. 0 

May, 1907 do.>_— 13.0 

Mean range of tide, 1.77 feet. 

There was very little commerce using this improvement during the 
year. 

So far this improvement has had very little eftect on freight rates. 

‘ The project is about three-fourths completed. 

July 1, 1906, balance unexpended ^1 

Amount appropriated by river and harbor act approved March 2, 

1907 _ „ ' 35, 000. 00 


June 30, 1907, amount expended during fiscal year, for works of im- 
provement 


149, 566. 31 
89, 282. 78 


July 1, 1907, balance unexpended 
July 1, 1907, outstanding liabilities. 


60, 283. 53 
95. 58 


July 1, 1907, balance available. 


Amount (estimated) required for completion of existing project 102, 500. 00 

(See Appendix TJ 10.) 

11. Aransas Pass, Texas.— AvanssiS Pass is on the south coast of 
Texas, 175 miles southwest of Galveston and 125 miles north of the 
Rio Grande, and is the outlet of Aransas Bay to the Gulf of Mexico. 
The area of the bay is about 80 square miles. It is connected with 
Corpus Christi Bay on one side and with Mesquite, St. Charles, and 
Copano bays on the other. 

The depth over Aransas bar has varied greatly from 9 feet in 
1852, 9i feet in 1871, 7 feet in 1875, to 8-| feet in 1887. 

For projects and work done by the United States Government and 
private corporations at i^ransas Pass, see Annual Report of the 
Chief of Engineers for 1898, page 1527 et seq. 

Amount expended on original and modified project prior to opera- 
tions under existing project, $540,477.65, exclusive of $9,938.93 sub- 
scribed by the citizens of Rockport and Corpus Christi, Tex. 

Under the provisions of the river and harbor act of March 3, 1899, 
the Aransas Pass Harbor Company, under date of 'March 27, 1899, 
released and surrendered all rights and privileges theretofore granted 
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to it in Aransas Pass Harbor by Congress ; also the jetties constructed 
in said harbor. 

The river and harbor act of June 13, 1902, appropriated $250,000, 
and provided that the work at this harbor should be confined to the 
completion of the north jetty in accordance with the design and 
specifications of the Aransas Pass Harbor Company and in continua- 
tion of the work theretofore carried out on said jetty by said company, 
and to such additional work as may be necessary for strengthening 
such jetty and for the removal of such part of the old Government 
jetty and any other hard material which may interfere with the 
formation of a channel by the natural action of the currents, and the 
act of March 3, 1905, appropriated $100,000 and authorized an addi- 
tional expenditure of $100,000 for continuing the improvement, with 
the proviso that the amounts therein appropriated and authorized 
should be applied to the completion of the project in accordance with 
the design and specifications of the Aransas Pass Harbor Company, 
and in continuation of the work theretofore done,^ and to such addi- 
tional work as might be necessary for strengthening the jetty. 

Work was completed in accordance with the above project on 
June 11, 1906. 

Prior to the adoption by Congress of the plans of the Aransas Pass 
Harbor Company the last appropriation had been expended in 
accordance with the project prepared by Maj. O. H. Ernst, Corps of 
Engineers, in 1887 (printed on pp. 1313 to 1315 of the Annual Keport 
of the Chief of Engineers for 1888). This project called for two 
parallel jetties and the revetment of Mustang Island. 

During the past fiscal year a rock lump with 16.5 feet of water 
over it, supposed to be the remains of the old Government jetty, 
was removed to a depth of more than 25 feet. 

The amount expended on the work of existing project up to the 
close of the fiscal year ending June 30, 1907, w^as $547,448.79. 

The project was modified by the river and harbor act of March 2, 
1907, to provide for improvement in accordance with plans submitted 
by the Board of Engineers for Eivers and Harbors in its report of 
December 22, 1906, printed in Eiver and Harbor Committee Docu- 
ment No. 5, Fifty-ninth Congress, second session. This project pro- 
vides, in the main, for a south jetty parallel to the general direction 
of the existing jetty, and the extension shoreward of the Haupt jetty 
to connect with St. Josephs Island, and later the extension of both 
jetties. The estimated cost of the work, including $100,000 for a 
dredge, is $1,288,699.50. Continuing contracts to the amount of 
$290,000, yet to be appropriated, were authorized for prosecuting the 
work. 

The minimum depth in the thalweg at the time of the last survey 
was 16.3 feet. The width of 15-foot channel was 100 feet. The local 
pilot states that under most favorable conditions of flood tide, extra 
smooth bay, etc., steam vessels of 18-foot draft and sailing vessels, 
not under tow, of 11-foot draft can be carried in. 

The usual range of tide is 1.1 feet across the bar. 

The only commercial statistics that could be obtained were partial 
records from Corpus Christi, as follows : One thousand two hundred 
tons of general merchandise, 273,291 feet of lumber (weighing ap- 
proximately 819,873 pounds), 1,500 bales of cotton, and 50,000 pounds 
of wool carried through Aransas Pass channel since July 1, 1906. 
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The work done is not believed to have had any effect on freight 
rates as yet. . 

July 1, 1906, balance unexpended $114,307.11 

Amount appropriated by river and harbor act approved March 2, 

1907 200,000.00 

Proceeds of sales of contact prints 1. 65 

314, 308. 76 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 110, 983. 55 

July 1, 1907, balance unexpended 203,325.21 

July 1, 1907, outstanding liabilities 245.99 

July 1, 1907, balance available ^ 203, 079. 22 


Amount (estimated) required for completion of existing project- 1, 088, 699. 50 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

- unexpended July 1, 1907 290, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix U 11.) 

12. Harbor at Brazos Santiago.^ Tex . — The navigable depth over 
the bar before the improvement started was iisualty from 6 to 8 
feet at mean low water. 

The project for the improvement of this harbor, adopted in 1881, 
contemplated the construction of two jetties extending out into the 
Gulf of Mexico about 1,500 feet apart, one, the south or Brazos 
Island jetty, to be 3,630 feet long, and the other, the north or Padre 
Island jetty, to be 2,940 feet long. Work was suspended on this 
improvement in October, 1884, and the subject of the new improve- 
ment was reported on by The Board of Engineers. The cost of an 
improvement, to consist of two parallel jetties placed about 1,100 
feet apart, was estimated at $1,130,000. Adding previous expendi- 
tures of $188,590.23 to this estimate makes the revised cost of the 
improvement $1,318,590.23. No permanent increased depth was 
obtained over the bar. 

The amount expended on this improvement to June 30, 190T, was 
$241,913.81. 

During the fiscal year 1905 a channel 70 feet wide on the bottom, 
with a least depth of 10 feet, was excavated from deep water inside 
the bar in a straight line across the Laguna Madre to the railroad 
wharf at Isabel, Tex., a distance of 12,000 feet; also a turning basin 
400 feet long by 300 feet wide and 10 feet deep. 

Prior to dredging this channel and turning basin there was a 
natural channel permitting boats drawing 5-| to 6 feet to navigate 
across the Laguna Madre from the bar to the railroad wharf at 
Isabel, Tex., at high tide. With the channel and turning basin com- 
pleted, light-draft steamers and sailing vessels that could get over 
the bar could proceed direct to the railroad wharf at Isabel, Tex,, 
and unload, in place of being lightered off Brazos Island. During 
the year this channel has shoaled in places to less than 6 feet at 
mean low tide. The tidal range is from IJ to 2 feet. 

The latest information gives 8 feet as the minimum depth on bar. 

No commercial statistics have been obtained. 

EXG 1907—29 
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It is proposed to expend the balance available in redredging the 
channel and turning basin. 

July 1, 1906, balance unexpended $5,672. 70 

June 30, 1907, amount expended during fiscal 'year, for works of im- 
provement 86. 51 

July 1, 1907, balance unexpended 5, 586. 19 

(See Appendix U 12.) 

IS. ConstTuetion of sea wall., erabanhment.,^ and fill along the front 
of Fort Crockett Reservation^ Galveston^ Tex.., and constructmg sea 
wall from Thirty -ninth street to the loest line of Forty -fi>fth street., 
in the city of Galveston.— sundry civil act approved April 28, 
1904, contained an item for the protection of the sea front of the 
Fort Crockett Reservation, and appropriated $181,046.25 for the 
purpose. 

By sundry civil act approved June 30, 1906, an additional amount 
of $158,953.75 was appropriated for completing the work. 

Construction of the sea wall and rijirap embankment along the 
western boundary of the reservation was conijileted October 18, 1905. 

The work of filling and sodding the reservation and behind the 
sea walFbetween Thirty-ninth and Forty-fifth streets was carried on 
during the year and oii June 30, 1907, was 70 per cent completed. 

The amount expended on existing proiect to June 30, 1907, was 
$466,644.10. 

It is proposed to use the balance available in completing the 


project. 

July 1, 1906, balance unexpended $426, 638. 53 

Refundment on overpayment . 09 

426,638.62 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 143, 282. 68 

July 1, 1907, balance unexpended 283, 355. 99 

July 1, 1907, outstanding liabilities 42, 497. 60 

July 1, 1907, balance available 240, 858. 39 

July 1, 1907, amount covered by uncompleted contracts 169, 426. 67 

(See Appendix U 13.) 


IJf, Removing sunken vessels or craft ohstriicting or endangering 
navigation. — The hurricane of September 8, 1900, strewed the waters 
of Galveston Bay with wrecks of boats, beacons, and bridges, and 
same have become a menace to navigation. Most of these wrecks 
have been removed. 

An allotment of $500 was made for the expense of removing a 
sunken barge off the mouth of Clear Creek. 

No work has been performed except for investigation. 

The expenditures, which amounted to $39.27, were for investigating 
wrecks. 
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EXAMINATIONS AND SURVEYS MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT APPROVED MARCH 3, 1905. 

Eeports on preliminary examinations and surveys required by the 
river and harbor act approved March 8, 1905, of the following locali- 
ties within this district were duly submitted by the district officer. 
They were reviewed by the Board of Engineers for Eivers and Har- 
bors, pursuant to law, and were transmitted to Congress and printed 
in documents as indicated: 

i. Survey^ of channel from Aransas Pass to and up Guadalupe 
River to Victoria^ and from Victoria to Guero^ Tex. — Eeport, dated 
June 14, 1906, is printed in House Document hTo. 336, Fift 3 ^-ninth 
Congress, second session. Several plans with estimate and cost of 
improvement are presented, but only one, that for improvement from 
Aransas Pass to Matagorda Bay, at an estimated cost of $73,800, with 
$10,000 annually for maintenance after completion, is deemed worthy 
of being undertaken by the United States. 

Survey for channel from Aransas Pass^ via Turtle Gove.^ to 
Gorpus Ghristi^ Tex. — Eeport, dated May 22, 1906, is printed in House 
Document No. 338, Fifty-ninth Congress, second session. A plan is 
presented for improvement, at an estimated cost of $123,750. 

3. Preliminary examination of Galveston Harhor^ Texas^ with a 
view to obtaining a uniform depth of 30 feet. — Eeport, dated July 
13, 1906, is printed in Blouse Document No. 340, Fifty-ninth Congress, 
second session. An estimate of $600,000, which will provide for the 
construction of a dredge and its operation for a year and for the 
operation of the dredge Gomstoch for two years, is submitted, this 
amount being in addition to the sum required to complete the repairs 
to the existing jetties already authorized by Congress. 

J. Preliminary examination of Galveston channel^ Galveston Har- 
bor.^ Texas^ unth a view to its enlargement and extension farther 
west. — Eeport, dated February 13, 1907, is printed in House Document 
No. 768, Fifty-ninth Congress, second session. A plan is presented for 
enlarging the existing project by extending the projected channel 
from Fifty-first street to Fifty-seventh street, with a width of 700 
feet, at an estimated cost of $129,310. 

5. Preliminary examination with plan and estimate of cost of im- 
provement of inland waterway from the Rio Grande River Texas to 
the Mississippi River at Donalds onville., La. — Eeport, dated Decem- 
ber 14, 1906, is printed in House Document No. 640, Fifty-ninth Con- 
gress, second session. Several estimates of cost are submitted, the 
plans for improvement which are considered advisable being as 
follows : 

Aransas Pass to Pass Cavallo — estimated cost $65,850, with $10,000 
annually for maintenance. 

Brazos Eiver to Galveston — estimated cost $141,528.80, and $20,000 
annually for maintenance. 

Mermentau Eiver to Mississippi Eiver through Bayou Plaque- 
mine — estimated cost $289,292, and $20,000 annually for maintenance, 
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IMPROVEMENT OP BRAZOS RIVER FROM VELASCO TO WACO AND 

OP TRINITY RIVER, TEXAS ; OP CYPRESS BAYOU, LOUISIANA AND 

TEXAS; OF RED RIVER ABOVE FULTON, ARKANSAS, AND SULPHUR 

RIVER, ARKANSAS AND TEXAS. 

This district was in the charge of Capt. W. P. Wooten, Corps of 
Engineers. Division engineer, Lieut. Col. Clinton B. Sears, Corps of 
Engineers, until July 16, 1906, and Col. Ernest H. Euffner, Corps of 
Engineers, since that date. 

i. Bm^os Rwe7\ Texas^ from Old W ashington to Waco . — [This 
work was in the charge of Maj. Edgar Jad win, Corps of Engineers, 
to April 9, 1907.] This section of the river was ordinarily not origi- 
nally navigable above Hidalgo Falls, From there to Waco the profile 
of the river is an alternating series of steep and gentle slopes, render- 
ing it susceptible of effective improvement by a combination of 
locks and dams with open-channel work between. 

In the river and harbor act of March 8, 1905, an examination of 
this section was ordered and a provisional appropriation for its 
improvement was made. In the act of March 2, 1907, a further 
appropriation was made, in accordance with a project submitted in a 
report jiublished in House Document No. 705, Fifty-ninth Congress, 
first session. This project contemplates securing a navig:fible depth 
of 4 feet for four months and feet for six months of the year by 
constructing eight locks and dams and 103 miles of open-channel 
work, at a total cost of $2,915,000. It is not clear to what extent the 
project outlined therein may be regarded as adopted by Congress in 
appropriating for the work, and in the money statement given below 
it is assumed that the Government is committed to the construction 
of only one lock and dam at an estimated cost of $300,000. 

The river and harbor act of March 2, 1907, authorized continuing 
contracts in the sum of $150,000, yet to be appropriated, for comple- 
tion of lock and dam at Hidalgo Falls. 

On June 30, 1907, $87,748.69 had been expended on this project in 
the construction of a lock and clam at Hidalgo Falls. 

As the work on this section has just begun, no results in the way 
of increased depths have yet been obtained, and no commerce has had 
an opportunity to develop. 

Taken in connection with the improvement of the lower section of 
the river, when its navigable capacity is fully developed it should 
have a very pronounced effect, not only on freight rates in the section 
which it traverses, but also on rates from more distant points, as the 
freights carried on roads traversing its valley are heavy and the rates 
high. 

The available balance wfill be applied to the continuance of the 
construction of Lock and Dam No. 1 at Hidalgo Falls. The addi- 
tional appropriation requested will be applied to completing this 
work. 

Reports of examinations and surveys are published in the Annual 
Reports of the Chief of Engineers as follows: 1875, page 929; 1895, 
page 1833; 1901, page 2009, and in House Document No. 705, Fifty- 
ninth Congress, first session. 
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July 1, 1906, balance unexpended $54, 253. 53 

Amount appropriated by river and harbor act approved March 2, 1907_ 75, 000. 00 

Amount refunded account disallowance on voucher 2. 17 


129, 255. 70 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 67, 004. 39 


July 1, 1907, balance unexpended 62, 251. 31 

July 1, 1907, outstanding liabilities 10, 790. 72 


July 1, 1907, balance available 51, 460. 59 

Amount (estimated) required for completion of existing project «150, 000. 00 


'Amount that can be profitably expended in fiscal year ending June 80, 

1909, for woi'ks of improvement, in addition to the balance unex- 
pended July 1, 1907 ® 150, 000. 00 

Submitted in compliance with requirements of sundry civil act of 

June 4, 1897. 

(See Appendix VI.) 

2. Brazos River^ Texas^ from Velasco to Old W asliington . — [This 
work was in the charge of Maj. Edgar Jadwin, Corps of Engineers, 
to April 9, 1907.] This section of the river has a width of from 200 
to 400 feet. It has good depth from the month to near the head of 
tidewater above Columbia (mile 36). It is navigable for light-draft 
boats throughout its length for about eight months in the year. 

The original project for this improvement was adopted June 3, 
1896, and contemplated the removal of snags and overhanging trees 
and dredging troublesome shoals between Velasco and Eichmond 
only. The sum of $5,000 was expended on this project. 

In the river and harbor act of June 13, 1902, the improvement from 
Eichmond to Old Washington was undertaken. In the act of March 
3, 1905, this improvemeuit was continued from Velasco to Old Wash- 
ington. The project on which these appropriations were based (see 
Eeport of the Chief of Engineers, 1901, p. 1974) contemplated the 
improvement of the river by open-channel work between the mouth 
and Old Washington, at a cost of $225,000. 

Amount expended on work of existing project up to June 30, 1907, 
was $177,545.48. 

A dei:)th of 4 feet for approximately eight months in the year has 
been obtained. 

Complete statistics as to commerce have not been obtainable, but 
the leading articles hauled are sugar, molasses, oil, wood, and pro- 
visions. The freight handled can not be a maximum, and a reduction 
in rates can not be effected until the section of the river between Old 
Washington and Waco is made navigable. 

It is proposed to apply the available balance to continuing and 
maintaining the improvement. 

For reports of examinations and surveys see Annual Eeports of the 
Chief of Engineers as follows: 1893, page 1893; 1895, page 1838; 
1901, page 1974, 


a For lock and dam at Hidalgo Falls only. 
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July 1, 1906, balance unexpended. « 435. 92 

Amount appropriated by river and harbor act approved March 2, 1907_, 75, 000. 00 
Amount received account of sales of condemned property and refund- 
ment 66. 42 


S3, 502. 34 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 11, 047. 82 

July 1, 1907, balance unexpended 72, 454. 52 

July 1, 1907, outstanding liabilities 1, 143.25 

July 1, 1907, balance available 71, 311. 27 

(See Appendix Y 2.) 


3. Trinity Rirer^ Texas . — The river in its upper reaches is a narrow 
stream with a low-water depth insufficient for even light-draft navi- 
gation. Its banks are generally high and quite stable, making it 
particularly susceptible to improvement by canalization. 

The river and harbor act of June 13, 1902, adopted a project for 
the improvement of this stream in accordance with a report submitted 
in House Document No. 409, Fifty-sixth Congress, first session. (See 
Annual Report of the Chief of Engineers for 1900, p. 2348.) This 
project contemplated improvement to provide a 6-foot navigation 
from Dallas to the mouth, a distance of 511 miles, by open-channel 
work and a system of locks and dams. 

The original estimate of cost of this improvement was $4,550,000. 
The portion of this applicable to section 1 ($350,000) was afterwards 
raised to $918,000 in a report from a Board of Engineers appointed to 
examine into the cost. (See Annual Report of the Chief of Engi- 
neei's for 1904, p. 2021.) 

The amount expended on this improvement up to June 30, 1907, 
was $222,393.02, the greater part of which has been applied to clean- 
ing the river of obstructions. 

Four locks and dams in section 1 have already been provided for by 
Congress. The money for Nos. 1, 2, and 6 has already been appro- 
priated, and funds have been appropriated and pledged for No. 4 and 
for a lock and dam at Hurricane shoals, which is in section 2 and is 
estimated to cost $160,000. An authorization of $300,000 for these 
locks is still to be appropriated. 

The expenditures made in cleaning the river have resulted in no 
increased depth, but the removal of snags and drifts has made the 
stream safer to navigate at medium and high stages. There is no 
navigation of account above Liberty other than the rafting of logs. 

Owing to the fact that the river is not yet navigable to Dallas, the 
only place at which it can come into active competition with the rail- 
roads, no effect on freight rates has been produced. Inasmuch as the 
leading trunk lines of this section are crossed by the river at Dallas, 
there can be no doubt that when the river is made navigable to this 
point it will result in a considerable reduction and an immense sav- 
ing, not only in local, but also in interstate freight rates in this section. 

It is proposed to apply the available balance and the additional 
appropriation asked for to the completion of locks and dams already 
authorized, and to further improvements in the prosecution of the 
existing project. 


O' Erroneously given in last year’s report as $8,435.72. 
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For references to reports of examinations and surveys see Annual 
Report of the Chief of Engineers for 1906, page 431. 

July 1, 1906, balance unexpended $417,276.76 . 

Amount appropriated by sundry ciyil act approved March 4, 1907 75, 287. 00 

Amount appropriated by river and harbor act approved March 2, 1907- 75, 000. 00 

567, 563.76 

June 30, 1907, amount expended during fiscal year, for works of 

improvement— 80, 638. 51 

July 1 , 1907, balance unexpended 486, 925. 25 

July 1, 1907, outstanding liabilities 2, 589. 51 

July 1, 1907, balance available 484, 335. 74 


July 1, 1907, amount covered by uncompleted contracts 240, 664. 65 

Amount (estimated) required for completion of existing project aSOO, 000. 00 


Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 

< pended July 1, 1907 al50, 000. 00 

Submitted in compliance with requirements of sundry civil act of 

June 4, 1897. 

(See Appendix V 3.) 

4 ., Cypress Bayou^ Texas and Louisiana . — During the period of the 
great raft in Red River the bottom lands of Cypress Bayou were 
flooded — became lakes — and afforded a navigable route from Red 
River near Shreveport, La., to Jefferson, Tex., 65 miles. Work by 
the United States for the improvement of this route commenced in 
1872, and from 1872 to 1879 $94,000 was appropriated for the purpose. 
The funds were expended for dredging and straightening the channel, 
removing stumps, snags, and logs, and cutting leaning timber. This 
work was completed in 1880, but on account of its temporary nature 
appropriations and allotments aggregating $39,701.33 were made for 
maintenance. 

The removal of the raft and the subsequent closure of outlets and 
construction of levees down the right bank of Red River from the 
hills in Arkansas to near Shreveport, La., cut off the water supply 
of the lakes, which, in conjunction with the quicker drainage resulting 
from the lowering of the bed of Red River, gradually caused them 
to dry up. In consequence the period of navigation shortened from 
year to year until 1897, when boats from Red River ceased plying 
altogether. A survey to ascertain if improvement could be obtained 
by locks and dams was completed in 1893, but the plan proposed was 
not adopted by Congress. 

The amount expended to June 30, 1907, was $134,690.61 for im- 
provement and maintenance and $12,613.05 for surveys. The work 
of maintenance so merges into the work of improvement that it is 
difficult to state just what portion of the expenditures was for main- 
tenance and what for improvement. 

The water supply of the drainage basin of the lakes has been re- 
duced so greatly and the channel of Red River above Shreveport has 
lowered so much that steamboats now can cross Albany flats, at foot 
of the lake only at rare intervals during exceptionally high stages 
of Red River or after heavy rains in the drainage basin of the lakes. 


a Includes only such work as Congress has specifically authorized. 


466 EEPOE-T OF THE CHIEF OF EHGTHEEES, TJ. S. ARMY. 


The work of removing obstructions now in progress has rendered 
navigation safer between Jefferson and MooriiigsxDort and has con- 
sequently caused some increase in the quantity of such local naviga- 
tion. This navigation by giving access to a competing railroad has 
resulted in keeping freight rates somewhat below those existing in 
neighboring sections. 

It is proposed to apply the available balance to removing obstruc- 
tions from the channel and marking channel through the lakes. 

For references to reports of examinations and surveys see Annual 
Keport of the Chief of Engineers for 1906, page 432. 


July 1, 1906, balance unexpended $2, 589. 61 

Amount apx)ropriated by river and harbor act approved March 2, 1907_ 10, 000. 00 


12, 589. 61 

June 30, 1907, amount expended during fiscal year, for works of im- 
Ijrovemeiit 4, 191. 94 


July 1, 1907, balance unexpended 8, 397. 67 

July 1, 1907, outstanding liabilities 172. 40 

July 1, 1907, balance available 8, 225. 27 


(See Appendix V 4.) 

5. Red Rwer between Fulton^ and Denison^ Tex . — This part 
of the river was originally navigable for small boats during high 
stages only. The river at low water is. a stream from 100 to 200 feet 
wide in the bends, winding in a shifting channel between banks which 
are frequently several hundred yards apart. The low-water depth 
varies from 1.5 to about 4 feet. The banks are covered with trees 
constantly caving into the river and forming snags and drifts. 

The original appropriation for work above Fulton was made 
August 5, 1886. The project contemplated improving only high and 
medium-stage navigation by removing snags and drift. Previous to 
the existing project no wort was provided for above the mouth of the 
Kiamichi Eiver. The amount expended under previous projects is 
$33,500. 

The river and harbor act of March 3, 1905, entered upon a project 
for the improvement of the river between Fulton, Ark., and Denison, 
Tex. The project contemplates the removal of drift and snags, clear- 
ing the banks of timber in danger of caving into the river, and closing 
chutes and cut-offs where necessary. No estimate of cost has been 
made. 

At the close of the fiscal year $67,556.09 had been expended on this 
project. 

The work done under this project has not brought out any material 
increase of depth or width, but has resulted in the removal of a num- 
ber of snags and other obstructions, and has rendered navigation less 
dangerous. At mean low water the river is not navigable in its 
shoalest parts by boats drawing more than 1.5 feet. The usual varia- 
tion between high and low water is about 30 feet. During medium 
and high stages this section of the river is navigable throughout its 
whole length of 292 miles. 

Beyond the rafting of logs and timber there has been no commerce 
of any value on this section of the river. 
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Wlien this section of Eed Eiver is opened to regular navigation a 
very material reduction in both local and through freight rates to 
points in north Texas and Oklahoma must necessarily result. 

To secure a stable improvement will require a continuance of work 
for a number of years. The available balance will be applied to con- 
tinuing the work now under way of removing obstructions and bank 
clearing. 

For references to reports of examinations and surveys see Annual 
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Eeport of the Chief of Engineers for 1906, page 433. 

July 1, 1906, balance unexpended $48, 620. 63 

Amount appropriated by river and harbor act approved March 2, 1907_ 100, 000. 00 

148, 620. 63 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 16, 176. 72 

July 1, 1907, balance unexpended 132,443.91 

July 1, 1907, outstanding liabilities 2, 058. 85 

July 1, 1907, balance available 130, 385. 06 

July 1, 1907, amount covered by uncompleted contracts 21, 840. 00 

(See Appendix V 5.) 

d. Stilphur River^ Texas and Arkansas , — Sulphur Eiver for about 
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150 miles from its mouth is from 150 to 200 feet wide, with navigable 
depths, except for a few shoals. The banks are, as a rule, firm and 
stable. The stream is, however, badly obstructed by snags and 
sunken logs. 

In 1896 and 1897 the sum of $2,488.99 was expended on snagging 
operations. 

The existing project was adopted by the river and harbor act of 
March 2, 1907, and contemplates improvement of 150 miles of the 
river above the Eed Eiver by dredging and operation of a snag boat, 
at an estimated cost of $36,000, assuming that a United States boat is 
available. No expenditures have been made under this project. 

Owing to the poor navigable condition of the stream at present no 
commerce of any account has developed. As the stream drains a 
very rich section of the country it is expected that it will be exten- 
sively used when improved, and that some reduction in freight rates 
will result. 

It is proposed to expend the available balance in clearing the river 
of obstructions and dredging where necessary. 

Eeports of examinations may be found in the Annual Eeports of 
the Chief of Engineers, as follows: 1884, page 1345 ; 1893, page 2083 ; 
1904, page 2084; and in House Document No. 870, Fifty-ninth Con- 
gress, first session. 

Amount appropriated by river and harbor act approved March 2, 1907_ $36, 000. 00 
July 1, 1907, balance unexpended 36, 000. 00 

(See Appendix V 6.) 


458 KEPOKT OF THE CHIEF OF ENGINEEBS, V. S. ARMY. 


IMPROVEMENT OP RED RIVER BELOW PULTON, ARKANSAS, AND OP 
CERTAIN RIVERS AND WATERWAYS IN LOUISIANA, ARKANSAS, 
AND MISSISSIPPI TRIBUTARY TO MISSISSIPPI RIVER. 


This district was in the charge of Capt. G. M. Hoffman, Corps of 
Engineers. Division engineer, Lieut. Col Clinton B. Sears, Corps of 
Engineers, to July 16, . 1906, and Col. E. H. Euffner, Corps of Engi- 
neers, since that date. 

L Red River Mow Fulton^ Ark . — This improvement was under- 
taken by the United States in 1828, and between 1828 and 1841 more 
than $425,000 was appropriated for removal of the great Red River 
raft. When work commenced the raft was 92 miles long, extending 
from Loggy Bayou, 65 miles below Shreveport, La., to Hurricane 
Bluffs, 27 miles above. A channel was opened through this obstruc- 
tion, but, owing to failure of appropriations between 1841 and 1852, 
additional raft formed. In 1852, $100,000 was appropriated, and in 
1857 the agent in charge reported the route opened but not com- 
pleted, with recommendation for appropriations of $50,000 a year 
for completion and maintenance. The total amount expended from 
1828 to i857 was $532,219.90. Nothing further was done for fifteen 
years, and in that long interval the results of much of the former 
work were lost. 

When work was resumed in 1872 the river above Shreveport, La., 
was closed by raft 32 miles long, which was growing constantly. Below 
Shreveport the enlargement of an outlet through Tones Bayou was 
depleting the main channel and threatening its closure to naviga- 
tion. At Alexandria, La., the falls were impassable at low stages. 
Navigation was difficult and dangerous at all places and at all times. 
The channel shifted frequently, and at flood the river overflowed 
the entire raft region. Both above and below Shreveport the bed 
of the river was a mass of sunken logs and stumps. The banks were 
heavily timbered, and each flood caused them to cave or slide. 

The project entered upon in 1872 contemplated opening navigation 
through the raft and closing Tones Bayou outlet. Under the river 
and harbor act of 1878 the removal of wrecks, snags, and other 
obstructions below Shreveport was commenced, and the act of 1879 
authorized the same kind of work above the raft to Fulton, Ark. 
Work was carried on under three distinct appropriations until 1882, 
when it was combined in a general appropriation for continuing the 
improvement from Fulton, Ark., to the Atchafalaya River, Louisi- 
ana, with a provision for work at Alexandria, La. The river and 
harbor acts oi 1884 and 1890 contained provisions for closing Sale and 
Murphy outlet, Louisiana; the acts of 1888, 1892, and 1894 author- 
ized expenditures for improvement of Cypress Bayou, Bayou Dor- 
cheat, and Sulphur River, tributaries of Red River ; the act of 1902 
provided for improvement of the channel at Shreveport, La., and the 
act of 1905 contained a provision for further improvement of the 
channel at Alexandria, La. 

The existing project, adopted by Congress in the river and harbor 
act of July 13, 1892, contemplates the systematic clearing of the 
banks to remove the source of drift and snags ; continuing snagging 
operations and the removal of jams and raft; dredging tow-heads 
and shoals ; constructing a substantial system of levees to fix the 
course of the river, either alone or by cooperating with riparian 
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States; the closure of all outlets that deplete the river; the fixing 
of caving banks to confine the river to the selected channel, and 
the prevention of injuries to regimen by new cut-offs or outlets. 
The nature of the improvement requires that it be continued for 
many years, and no estimate for completion is given on this account. 

The amount expended from 1872 to the close of the fiscal year 
ending June 30, 1907, including $5,416.97 derived from sales and 
$43.11 from refundments of overpayments, was $1,710,481.60, with the 
following chief results : The channel cleared through the great raft in 
1872-73 opened to navigation 188 miles of river above Shreveport to 
Fulton. Subsequent work secured the complete removal of the raft, 
prevented formations of the same nature, increased the width of the 
river 100 feet or more, and there now flows in the course laid out for it 
in the old raft region a broad and deep river, safe for navigation at 
all but the low^est stages. Fifteen years ago the survey showed that 
the low- water line at head of the raft had lowered more than 15 feet 
since 1872, and that this change continued downstream through the 
raft region and gradually diminished to about 3 feet at Shreveport. 
The continual progressive scour is attaining a normal slope in that 
stretch. Incidentally the removal of the raft drained the fertile 
valley and reclaimed thousands of acres of productive lands. Tones 
Bayou outlet is closed by a heavy earthen dam, connected wuth the 
line of levee above and below it, and the main channel, for a time 
called “ Little River,” has widened and scoured until navigation of 
the stretch is uninterrupted at Ioav stages. All of the chief outlets 
along the right bank above Tones Bayou to the Arkansas-Louisiana 
line, 89 miles, have been closed with dams by cooperation with the 
State of Louisiana and local levee districts. Work at Alexandria 
Falls rendered them navigable at all stages. The channel was 
deepened from 2 ^ to 5^^ feet at the lower falls and to 6 feet at the 
ujDper falls, lengthening the period of navigation about two months. 
Persistent snagging operations, repeated from year to year, have kept 
the river open and enabled steamboats to make regular trips, the river 
from the Atchafalaya to Fulton ordinarily being open for boats of 
3- foot draft at stages about a foot above zero of the Shreveport gauge. 
The maximum draft that can be carried at mean low water is 3 feet to 
Montgomery, La., 162.5 miles above the Atchafalaya; 2| feet to 
Shreveport, 320.5 miles, and 2 feet to Fulton, Ark., 508.6 miles. The 
range between low and high water at the several gauge stations is as 
follows: Fulton, Ark., 35.65 feet; Shreveport, La., 41.2 feet; Alex- 
andria, La., 41.95 feet, and Barbre Landing, Louisiana (head of 
Atchafalaya River), 52.72 feet. 

At present steamboats seldom run above Fulton, Ark., but at high 
stages the river is navigable in fact to Denison, Tex., 292 miles above 
Fulton and 800 miles above the Atchafalaya River. 

During the fiscal year ending June 30, 1907, snagging operations, 
etc., for maintenance of the improvement extended over the river 
between the head of the Atchafalaya River, Louisiana, and Fulton, 
Ark. In the autumn of 1906 four permeable dikes were built along 
the right (caving) bank at Rattling Slough, Louisiana, about 135 miles 
below Futon, for the protection of Red Bayou levee, built by the 
United States in 1895-96. In December, 1906, a reexamination at 
Alexandria, La., was made, and March 1, 1907, a plan was approved 
for repairing and strengthening the dikes at that locality, to reestab- 
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lisli their full effect. Conditions were not favorable for this work 
to close of the fiscal year. 

To maintain what has been accomj)lished and to gradually seciire 
a more stable improvement will require a continuance of work for 
many years. The estimated cost is $75,000 a year, or biennial appro- 
priations of $150,000, exclusive of extraordinary demands for new 
plant that will arise from time to time. The available funds wdll be 
applied to continuing the improvement and to maintenance and will 
be sufficient for two years’ work. 

Notwithstanding the facilities for quick transportation afforded 
by railways, the commerce of Eed Eiver consists of large shipments 
of cotton, cotton seed and its products, lumber, staves, timber, etc., 
with heavy I’eturn freights of general merchandise and plantation 
supplies. 

The commerce and navigation reported for seventeen years show 
great variations, due to the changing crop conditions, occasional 
periods of extraordinary low water during the busy season, and other 
causes, ranging in quantit}^ from 66,376 to 279,946 tons per annum, 
with estimated values of from $1,506,500 to $9,185,000. The average 
for the seventeen years is 123,889 tons, valued at $4,505,791. To this 
should be added the commerce from Ouachita Elver, entering Eed 
Eiver at the mouth of Black Eiver, the average of which is 178,429 
tons, valued at $6,105,200, making a total of 302,318 tons, valued at 
$10,610,991. 

The project has effected a reduction of freight rates on all commodi- 
ties. 

For more extended information respecting the work performed, ref- 
erence is invited to the report and illustrations at page 1909 of the 
Eeport of the Chief of Engineers for 1893, and to the subsequent 
reports of the district officers. Maps of Tones Bayou, Bayou Pierre, 
etc., wei*e published in the repoiffs of 1882, page 1542, and 1885, page 
1490. An index sketch of the basin of Eed Eiver and diagrams show- 
ing the limits of high and low w-ater were published in the re|)ort of 
1891, page 1956, and the report of 1892, page 1587. Maps of the 
river at Shreveport were published in the reports of 1887, page 2682, 
and 1893, page 1921. Map of the river at Alexandria was printed in 
House Document No, 462, Fifty-sixth Congress, first session. 

Eeferences were given in the Annual Eeport of 1904 to reports of 
examinations and surveys, with page numbers at wdiich they may . be 
found. (See Eeport of the Chief of Engineers, 1904, pp. 385 and 
386.) 

July 1, 1906, balance unexpended $126, -205. 47 

Amount received from sales 147. 25 

Amount appropriated by river and harbor act approved March 2, 

1907 150,000.00 


276, 352. 72 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 31, 374. 24 

July 1, 1907, balance unexpended 1 244, 978. 48 

July 1, 1907, outstanding liabilities 2, 481. 21 

July 1, 1907, balance available..-.- 242, 497. 27 

(See Appendix W 1.) 
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Oiiaohita and Black rivers^ Arkansas and Louisiana , — The 
improvement of Ouachita Eiver by the United States commenced in 
1871. At that time navigation was much obstructed at all stages by 
snags, sunken logs, wrecks, leaning and caving trees, etc., and the 
greater part of the river was unnavigable at low water on account of 
numerous rock, gravel, and sand bars. 

The project of 1871 contemplated temporary improvement from 
Trinity, La., to Arkadelphia, Ark., by removal of snags, etc., and 
by dredging the worst bars. In 1872 a project was adopted for locks 
and dams to give 4 feet depth from Trinity, La., to Camden, Ark., but 
was abandoned two years later. The project under which work con- 
tinued after 1874 contemplated the removal of snags, logs, wrecks, 
leaning timber, etc., obstructing navigation below Camden, Ark. 
The 56 miles known as Black River, below Trinity to Red River, 
Louisiana, was added to the project in 1884. The amount expended 
on the original and modified projects prior to operations under the 
existing project was $605,947.19, including $145 derived from refund- 
ments of overpayments. 

The existing project, besides a continuation of snagging woi'k, con- 
templates the construction of nine locks and movable dams to afford 
a navigable depth of 6|- feet from the mouth of Black River, Louisi- 
ana, upstream to a point 10 miles above Camden, Ark. (360 miles). 
The original estimate of cost, $1,998,576, was increased to $2,109,980 
by river and harbor acts of March 3, 1905, and March 2, 1907. The 
project was adopted in part by a provision in the river and harbor 
acts of June 13, 1902, and March 3, 1905, authorizing continuing con- 
tracts (of which $40,312 yet remains to be appropriated) for building 
Lock and Dam No. 4, near Monroe, La., and Lock and Dam No. 6, 
near Roland Raft, Ark., completing the survey for locks and dams, 
and maintenance of prior work. The river and harbor act of March 
2, 1907, authorized continuing contracts in the sum of $360,823, yet to 
be appropriated for the construction of Lock and Dam No. 2, near 
Catahoula shoals, Louisiana, and Lock and Dam No. 8, near Franklin 
shoals, Arkansas. 

The amount expended under the existing project to June 30, 1907, 
Avas $154,751.50 (including $1,544.21 derived from sales and 35 cents 
from overpayments). Of this amount $11,508.03 has been applied to 
completion of survey and $64,658.41 to maintenance. 

A contract for building Locks and Dams Nos. 4 and 6, let Sep- 
tember 7, 1904, proAuded for their completion by December 31, 1906, 
but this time limit has been Avaived. Work commenced October 28, 
1904, but abnormal^ high stages of the riA^er limited the time of 
actual construction to tAventy-four Aveeks’ work during the fiscal 
years 1905, 1906, and 1907. Previous gauge records for fourteen 
years, from July, 1890, to July, 1904, showed the yearly average 
Avorking stage (below 10 feet on the Monroe gauge) to be one hundred 
and sixty-four days. On June 30, 1907, the condition of the work 
Avas as follows: Lock and Dam No. 4 about 15 per cent completed; 
Lock and Dam No. 6 about 6^ per cent completed. 

During the fiscal year ending June 30, 1907, snagging work for 
maintenance extended from Camden, Ark., to the mouth of Black 
River, Louisiana, Avith greatly beneficial results. A contract was 
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entered into April 2, 1906, for the construction of a new steel snag 
boat to replace the 0, G, Wagner^ purchased in 1875, worn out in 
service, and condemned and sold, and at close of the year this boat 
was about 50 per cent completed. 

The additional appropriation asked for will be applied toward 
completing Locks and Dams ISTos. 2, 4, 6, and 8. 

The work heretofore done has consisted chiefly of the removal of 
snags, logs, wrecks, leaning timber, tree slides, etc., for the purpose of 
maintaining navigation and the improvement of Catahoula shoals, a 
rock and gravel bar about 20 miles above Trinit}/-, La., where the 
available depth at low water was increased from 15 to 40 inches. At 
moderately high stages, or for six to seven months of the j^ear, New 
Orleans steamboats ascend the river to Camden, Ark.; at medium 
stages they run to Monroe, La., but during the periods of low water 
Harrisonburg, La., 72 miles above Red River, is considered the head 
of navigation, though small local packets make trips between points 
on the river aliove. The maximum draft that can be carried at mean 
Jow water is feet to Harrisonburg, La. ; IJ feet to Monroe, La., and 
8 inches to Camden, Ark. The range between high and low water at 
the several gauge stations on Ouachita River is as follows: Camden, 
Ark., 44.2 feet; Monroe, La., 48.6 feet; Riverton, La., 51.3 feet, and 
Jonesville, La., 54.1 feet. Camden, Ark., is considered the head of 
navigation, but at high stages the river is navigable in fact to Arka- 
delphia, Ark. 

The commerce of Ouachita River and its tributaries is considerable 
and consists of shipments of cotton, cotton seed, lumber, staves, saw 
logs, and miscellaneous articles, with return freights of general mer- 
chandise and plantation supplies. Most of the cotton is shipped to 
New Orleans, and large quantities of staves for export are sent to that 
city. The volume of commerce, as reported for seventeen years, 
ranges between 73,679 and 313,863 tons per annum, with values esti- 
mated at $3,243,200 to $10,234,250. The average is 178,429 tons, val- 
ued at $6,105,200. The variations are due to crop yields, the uncer- 
tainty of navigation, droughts, and other causes, and the improve- 
ment by locks and dams is for an extension of benefits by affording 
navigation to Camden the year round. 

The project has effected a reduction of railroad rates from New 
Orleans to Monroe, La., and points below to meet the steamboat 
rates. The territory above Monroe was opened to railroad traffic a 
few years ago, but the lines as yet have not met the water rates. Dur- 
ing periods of navigation the rate on cotton from Monroe to New 
Orleans is $1.25 per bail, but when navigation is suspended this 
rate is advanced to $1.75 per bale. Railroad rates from Monroe, La., 
to inland towns, as a rule, are greatly in excess of those to points 
where there is water competition. 

For more extended information respecting this improvement, refer- 
ence is invited to the report of 1895 (p. 1887) and to subsequent 
reports of the district officers. 

An index to reports of examinations and surveys was published in 
the Report of the Chief of Engineers, 1904, page 389. 
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July 1, 1906, balance unexpended $446, 721.80 

Amount received from sales of property 4. 25 


Amount appropriated by river and harbor act approved March 2, 1907_ 200, 780. 00 


647, 506. 05 

June 30, 1907, amount expended during fiscal year:. 

For works of improvement . $22, 930. 89 

For constructing snag boat 15, 293. 88 

For maintenance of improvement 9, 556. 41 

47, 781. 18 


July 1, 1907, balance unexpended 599,724.87 

July 1, 1907, outstanding liabilities 983.50 


July 1, 1907, balance available 598, 741. 37 


July 1, 1907, amount covered by uncompleted contracts 425, 236. 84 

Amount (estimated) required for completion of existing project «401, 135,00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 MOl, 135. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 


(See Apj)endix W 2.) 

3. Bayou Bartholometv^ Boeiif River ^ Tensas River and Bayou 
Magon^ and Bayous D'^Arhonne and Oorney^ Louisiana and Arkan- 
sas, — These streams are tributaries of Ouachita River and are not 
navigable at low stages. The works were consolidated by the river 
and harbor act of June 13, 1902. The improvements are all of the 
same character, i. e., the removal of snags, wrecks, leaning timber, 
etc., to lessen the clanger and lengthen the period of navigation. 
Drift, sliding and caving banks, and the rapid growth of vegetation 
constantly add obstructions. 

(d) Bayou Bartholomew,^ Louisiana and Arkansas, — Before im- 
provement this stream was navigable for light boats about three 
months of the year. In 1880 an examination showed that passage- 
way for steamboats was much obstructed. 

The project adopted March 3, 1881, contemplated removing ob- 
structions between the mouth and Baxter, Ark., 182 miles. 

The amount ex|)ended to June 30, 1907, was $61,587.44. The 
project practically was completed in 1897 to McComb Landing, Ark., 
the present heact of navigation, 141 miles, at a cost of $45,873.53. 
This work resulted in safer navigation, increased the period to about 
six months of the 3^ear, enabled boats to make trips in half the time 
formerly required, and reduced freight rates about 50 per cent. 
There being no demand for navigation above McComb Landing, sub- 
sequent expenditures were for maintenance, and $15,713.91 has been 
applied to that purpose. 

Operations for maintenance during the fiscal year ending June 30, 
1907, extended from the mouth to McComb Landing and put the 
stream in fair navigable condition. 

a The estimate for completion refers only to that part of the project authorized 
by Congress for construction of Locks and Dams Nos. 2, 4, 6, and 8, at a cost of 
$995,869. 

6 Of this amount, $40,312 is under contract authorization of 1905 and $360,823 
under that of 1907. 
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The commerce consists of shipments of cotton, cotton seed, staves, 
saw logs, etc., with return freights of general merchandise and plan- 
tation supplies. Much of the trade has been diverted to railroads, as 
the stages of the bayou frequently are not coincident with the needs 
of transportation. The commerce for seventeen years ranges be- 
tween a maximum of 49,299 tons in 1891 and a minimum of 2,007 
tons in 1905, the average being 13,147 tons, valued at $324,850. 

The available funds will be applied to maintenance, and probably 
will be sufficient for two years’ work. 


July 1, 1906, balance unexpended $4, 681. 70 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 5, 000, 00 


9, 681. 70 

June 80, 1907, amount expended during fiscal year, for maintenance of 
improvement 4, 269. 14 


July 1, 1907, balance unexpended 5, 412. 56 


(b) Boeuf River ^ Louisiana . — Before improvement this river was 
navigable to Point J efferson, 151 miles, but passage was difficult and 
dangerous on account of overhanging timber and snags and logs in 
the channel. 

The project adopted March 3, 1881, contemplated removing these 
obstructions to afford safe naidgation at high stages to Wallace 
Landing, La., about 170 miles above the mouth. Under the river 
and harbor act of 1886 a supplemental project was entered upon for 
the closure of three outlets near Point Jefferson to confine the flow 
to the main channel. 

The total expenditure to June 30, 1907, was $64,789.68. The 
original project was completed in 1896 at a cost of $40,994.29 (in- 
cluding $1.45 from a refundment of overpayment). Since then 
$18,353.61 (including $31 from a refundment of overpayment) has 
been expended for maintenance. In 1887-88, by uniting with planters 
whose lands would be protected from overflow, the outlets near Point 
Jefferson were closed by earthen dams, the proportion of the cost 
borne by the United States having been $5,441.78. 

The work put the stream in safe navigable condition at stages high 
enough to permit steamboats to cross the bars and, when completed, 
enabled them to save thirty-six hours’ time on a trip. 

The closure of the outlets gave immediate benefit to navigation by 
concentrating the flow to the main stream, lengthening the period of 
navigation, and causing the bars to scour. The dams, however, were 
destroyed in 1890, during an overflow from Mississippi Eiver, causecl 
by crevasses in the levees near the headwaters of Boeuf Eiver, and 
funds for their restoration have not been provided. 

No work was done during the fiscal year ending June 30, 1907, as 
the amount available was not sufficient until after the act of March 
% 1907, and since then the stages were too high for effective opera- 
tions. 

The commerce consists of shipments of cotton, cotton seed, staves, 
etc., and return freights of general merchandise and plantation sup- 
plies, and for seventeen years ranges between a maximum of 11,261 
tons in 1897 and a minimum of 545 tons in 1903; the average being 
5,839 tons, valued at $251,435* 
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The available funds probably will be sufficient for two years’ work 
for maintenance by continuing the removal of obstructions. Steam- 
boat men report that navigation is becoming more difficult each year, 
and additional interest in the project has revived through the neces- 
sity of draining Bayou Lafourche basin, into which the outlets flow, 
to permit development of a rich tract of land containing 220,800 
acres, much of which has been converted into a swamp, and all of 
which is seriously affected by flood water from Boeuf Eiver. 


July 1, 1906, balance unexpended $1, 042. 77 

Amount allotted from appropriation by river and harbor act approved 
March 2 , 1907 5,000.00 


6, 042. 77 

December 8, 1906, amount transferred to Bayou Magon 400. 00 

July 1, 1907, balance unexpended 5, 642. 77 


(c) Tensas River and Bay on Magon . — Before improvement these 
streams were navigable at high stages, but the passage of steamboats 
was difficult and dangerous on account of leaning timber and numer- 
ous snags, logs, stumps, etc., in the channel. 

The project adopted March 3, 1881, contemplated removing obstruc- 
tions in Tensas Eiver from its mouth to Dallas, La,, 138 miles. 
Bayou Magon, the chief commercial branch of Tensas Eiver, tvas 
added under the same head of appropriation by river and harbor act 
of 1884, and the project contemplated the same kind of work from its 
mouth to Floyd, La., 112 miles. 

The total expenditures to June 30, 1907, were $53,397.86. The 
project for Tensas Eiver ivas completed in 1898 to Westwood Place, 
81 miles above the mouth, the head of navigation, at a cost of 
$11,947.02, and the project for Bayou Magon to Floyd was. completed 
in 1899 at a cost of $23,915.42, Lane Ferry, about 20 miles above 
Floyd, is the head of navigation in Bayou Magon. The sum of 
$17,535.42 has been expended for maintenance. The work put the 
two streams in fairly good navigable condition at medium and high 
stages. Upper Tensas Eiver above Westwood Place practically is 
unnavigable by reason of leaning timber and obstructions in the chan- 
nel, and there has been no recent effort to induce a resettlement of the 
abandoned plantations along its banks or to secure a continuance of 
the improvement to Dallas. 

During the fiscal year ending June 30, 1907, work for maintenance 
was continued down Bayou Magon 107 miles to its mouth and thence 
down Tensas Eiver 69 miles to its mouth, removing the obstructions 
as thoroughly as possible. 

The commerce consists chiefly of shipments of cotton, cotton seed, 
staves, etc., and return freights of plantation supplies. In seventeen 
years it has ranged between a maximum of 29,957 tons in 1905 and a 
minimum of 2,649 tons in 1893, the average being 14,251 tons, valued 
at $530,580. 

It is proposed to apply the available funds to maintenance, and the 
amount probably will be sufficient for two years’ work. 


ENG 1907 30 
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July 1, 1906, balance unexpended— SOI. 78 

December 8, 1906, transferred from Boeuf River and Bayous D’Ar- 

bonne and Corney SOO. 00 

Amount allotted from appropriation by river and harbor act approved 
March 2 , 1907 — — 5, 000. 00 


0, 601. 78 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 4, 499. 64 

July 1, 1907, balance unexpended 5, 102. 14 

July 1, 1907, outstanding liabilities 28. 56 

July 1, 1907, balance available 5, 073. 58 


(d) Bayous D'^Arloonne and Corney^ Louisiana , — Before improve- 
ment navigation of these streams was difficult and dangerous on 
account of the leaning trees and the number of snags, stumjis, etc,, in 
the channel. 

The project adopted Juty 5, 1884, contemplated removing the ob- 
structions between the mouth of Bayou D’Arbonne and Stein Bluff 
on Bayou Corney, 40| miles upstream. The river and harbor act of 
1892 authorized an extension of wort up Bayou Corney 16-| miles to 
Cobb Landing, and the act of 1894 provided $1,000 for removing 
obstructions in the Little D’Arbonne Branch. 

The amount expended to June 30, 1907, was $22,032.61, and resulted 
in greater safety to navigation. The wmrk practically was completed 
in 1896 at a cost of $18,000. Subsequent expenditures for mainte- 
nance have amounted to $3,032.61 and $1,000 was expended for im- 
proving Little D’Arbonne Branch. 

During the fiscal year ending June 30, 1907, 13 miles of lower 
Bayou D’Arbonne had been worked over wdien operations were sus- 
pended November 16, it being impracticable to proceed farther up- 
stream at the low stage obtaining. In May a quarter boat was towed 
to Farmerville, near the mouth of Bayou Corney, at a moderately 
high stage, preparatory to resuming work as soon as the streams 
should recede to low water. 

The commerce consists of shipments of cotton, cotton seed, etc., and 
return freights of plantation supplies. It varies considerably, and 
during eleven years ranged between a maximum of 29,137 tons in 
1906 and a minimum of 682 tons in 1903, the average being 9,072 tons, 
valued at $361,340. 

It is proposed to apply the available funds to maintenance of the 
work. 


July 1, 1906, balance unexpended $2, 436. 42 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 2, 000. 00 


4,436.42 

June 30, 1907, amount expended during fiscal year, for 

maintenance of improvement $1, 969. 03 

December 8, 1906, transferred to Bayou Magon 400. 00 

2,369.03 


July 1, 1907, balance unexpended™— 1.— 2, 067. 39 

July 1, 1907, outstanding liabilities 238. 72 


July 1, 1907, balance available 1, 828. 67 
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A condensed history of the work performed in Bayou Bartholo- 
mew, Boeuf Eiver, and Tensas Eiver and Bayou Macon" will be found 
in the Eeport of the Chief of Engineers for 1896, pages 1601-1613, 
and of that performed in Bayous D’Arbonne and Corney in the report 
of 1895, page 1914. Subsequent reports of the district officers refer 
only to the yearly operations. 

An index to reports of examinations and surveys was published in 
the Eeport of the Chief of Engineers for 1904, page 391. 

CONSOLIDATED. 

July 1, 1906, balance unexpended $11, 962. 67 

Amount appropriated by river and harbor act approved March 2, 

1907 17, 000. 00 


28, 962. 67 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 10, 737. 81 


July 1, 1907, balance unexpended 18, 224. 86 

July 1, 1907, outstanding liabilities 267. 28 


July 1, 1907, balance available 17, 957. 58 

(See Appendix W 3.) 

4 , Mouth of Tuboo Riv&r mid hctThor at Vichshurg ^ Miss . — The 
shifting bar at the former mouth of the Yazoo was the most serious 
obstruction to navigation of that river and its tributaries, a system 
comprising about 800 miles of navigable waterways. At low stages 
steamboats were prevented from entering or leaving the river with- 
out liglitering their cargoes across the bar, and it frequently happened 
that the outlet was entirely closed to navigation throughout the busi- 
est season of the year. 

Prior to 1876 the city of Vicksburg possessed the most commanding 
site and the finest harbor on the Mississippi River. There was deep 
water along the city front, and the entire width of the river was 
available for steamboats at all stages, with not less than 25 feet depth 
in any part of the harbor. The cut-off of April 27, 1876, and subse- 
quent shoaling of the old channel from the river to the front of the 
city, practically destroyed the harbor, which became iinnavigable 
except at high stages. 

The original project for improving Vicksburg Plarbor was entered 
upon under the river and harbor act of June 18, 1878. The first work 
consisted of revetting the rapidly caving bank at Delta Point, La., 
opposite Vicksburg, the continued recession of wffiich was increasing 
the distance from the harbor to the river channel. The river and 
harbor act of August 2, 1882, iDlaced the work under the Mississippi 
Eiver Commission, and the revetment at Delta Point was continued 
until 1900. No work has been done since. Some caving has occurred 
above the upper end of the revetment, which is protected by a hard 
point, but there appears to be no immediate danger of flanking. The 
amount expended at Delta Point was $389,486.08. 

When Vicksburg Harbor w^as placed under the Mississippi River 
Commission in 1882 a |iroject was adopted for dredging a basin, 1,700 
feet long by 300 feet wide in front of the city, with a canal 150 feet 
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wide to connect it with the river. Dredging under this project 
amounted to 250,035 cubic yards in 1883, when discontinued. It was 
resumed in 1888, under a 'slightly modified project, and continued 
until 1893. During the latter period the dredging amounted to 
1,729,994 cubic yards, making a total of 2,080,029 cubic yards of exca- 
vation. In 1888 pile dikes were built at the north end of the basin 
and along the west side of the canal, aggregating 6,800 feet in length. 
The expenditures for Vicksburg Harbor were $442,724.77, Avhicli, 
added to the amount expended at Delta Point, makes a total of 
$832,210.85. The improvement of Vicksburg Harloor was transferred 
to the Engineer Department under a provision of the river and harbor 
act of August 18, 1894. 

The existing project, adopted by Congress in the river and harbor 
act of July 13, 1892, contemplated opening a new mouth or outlet for' 
Yazoo Eiver from its original mouth on Old River (9.8 miles above 
the former outlet to the Mississippi) through deep water down the 
wrong end of Old Eiver, thence across a neck of lowland between Old 
Eiver and Lake Centennial and around the head of De Soto Island 
and down the east arm of Lake Centennial to the Mississippi Eiver, 
entering it upon the channel side at Kleinston Landing. 

Lake Centennial is the old bend of the Mississippi Eiver cut-off in 
1876, and De Soto Island, prior to the cut-off, was the Louisiana 
peninsula, around which the river flowed. The estimate of cost — 
$1,500,000 — was revised in 1893 and reduced to $1,200,000. 

The work was completed in 1905 at a cost of $1,179,210.87. Subse- 
quent expenditures for maintenance amount to $8,950.07. The new 
outlet was opened in the spring of 1903 ; uninterrupted navigation of 
Vicksburg Harbor has been maintained for four years, and the new' 
mouth of Yazoo Eiver has been open to boats of 6 feet draft at mean 
low water. The extreme range betw^een high and low water at Vicks- 
burg is 59 feet, but the usual variation is about 45.3 feet. 

The chief features of this wmrk were the purchase of 1,155.54 acres 
of land for right of w^ay of the main cut from Old Eiver to Lake Cen- 
tennial ; the clearing and grubbing of the entire route ; the excavation 
by dredging of 6,229,281 cubic yards of earth in opening the new 
outlet, of which about 934,000 cubic yards was used for building a 
dam, above ordinary low Avater, across the west arm of Lake Centen- 
nial from mouth of the main cut to head of De Soto Island, and con- 
structing a levee containing 429,677 cubic yards from mouth of the 
canal at Kleinston Avestw^ard along West Pass bar (Avhich separates 
the west arm of Lake Centennial from Mississippi Eiver) to within 
about 4,500 feet of King Point. 

The Avork performed during the fiscal year ending June 30, 1907, 
Avas for maintenance, principally for repairs and protection of the 
West Pass levee. 

The annual commerce of Yazoo Kn^er, its tributaries, and Vicks- 
burg Harbor, as reported for seven years, varied between 222,792 and 
441,765 tons, the estimated A’'aliies of which ranged from $6,801,000 to 
$13,272,000 per annum. The average of the commerce was 321,594 
tons per annum, and the aAwage value, $8,753,650. 

Maps of the A\mrk at Delta Point have been published in Annual 
Eeports of the Chief of Engineers for 1883, 1884, 1888, 1889, 1893, 
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and 1900. Maps of Vicksburg Harbor -accompany the reports of 
1878 (p. 644), 1883, 1884, 1888, 1890, and 1893. Maps showing work 
under the existing project for diverting the mouth of Yazoo River, 
etc., accompany the reports of 1893, 1894, 1901, and 1902. Fifteen 
photographs were printed in the report for 1900. 


July 1, 1906, balance unexpended $15, 294. 94 

June 30, 1907/ amount expended during fiscal year, for maintenance 
of improvement 3, 455. 88 

July 1, 1907, balance unexpended 11,839.06 

July 1, 1907, outstanding liabilities 560.16 

July 1, 1907, balance available 11, 278. 90 


(See Appendix W 4.) 

6, Yazoo ^ TallahatcMe^ Goldwater^ and Big Smifiower rivers^ ami 
Teliula Lahe^ Mississippi, — These improvements were consolidated by 
river and harbor act of June 13, 1902. The same kind of work is 
required in all, i. e., the removal of wrecks, snags, stumps, tree slides, 
sunken logs, leaning timber, etc., for maintenance of navigation. 

{a) Yazoo River, — Before improvement the period of navigation 
w^as limited to high stages on which steamboats could pass the wrecks 
of gunboats, steamers, and raft sunk during the civil war. The chan- 
nel was much obstructed also by snags, stumps, tree slides, leaning 
timber, etc. 

The project entered upon March 3, 1873, provided $40,000 for the 
removal of nine wrecks. Subsequent acts of Congress provided for 
continuing the improvement and for maintenance. There is no prac- 
tical distinction between improvement and maintenance, as floods, 
sliding and caving banks, and the rapid growth of vegetation along 
alluvial streams of this kind constantly add obstructions and render 
a continuance of snagging operations necessary in the interest of safe 
and uninterrupted navigation. 

The total expenditure to June 30, 1907 (including $110.46 derived 
from sales) , was $349,100.51, which has resulted in safe and uninter- 
rupted navigation from mouth to head of the river the year round 
for more than twenty years. Steamboats of 3^ feet draft navigate 
the river at mean low water without serious difficulty. 

During the fiscal year ending June 30, 1907, snagging operations, 
etc., for maintenance extended over the entire river. Work at Jef- 
fersonville, Ind., under contract, for the construction of a new steel 
snag boat, to replace the John R, Meigs (destroyed in 1898), was 
continued during the year, and the boat is about 50 per cent finished. 

The range between high and low water at Yazoo City is 40.8 feet. 

It is proposed to apply the available funds to continuing work for 
maintenance of the improvement and completing the new snag boat. 
The amount will be sufficient for two years’ operations. 
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July 1, 1906, balance unexpended-^ — SS2, 904. 79 

Ainonnt allotted from appropriation by river and harbor act ap- 
proved March 2, 1907 36, 000. 00 

Amount received from sales of property 84.50 


June 30, 1907, amount expended during fiscal year : 

For constructing snag boat *$17, 297. 73 

For maintenance of improvement 8, 681. 61 

July 12, 1906, transferred to Tallahatchie River__.__ 5, 000. 00 


118, 9S9. 29 


30, 979. 34 


July 1, 1907, balance unexpended 88, 009. 95 

July 1, 1907, outstanding liabilities 735. 40 

July 1, 1907, balance available 87, 274. 55 

July 1, 1907, amount covered by uncompleted contracts 27, 189. 12 


(S) TallahatcMe mid Coldwater rivers, — Before improveinent Tal- 
lahatchie River was navigable to Sharkey, about 65 miles above its 
mouth, for six months of the year, but passage was difficult and dan- 
gerous on account of the number of obstructions in the channel and 
along the banks, and the wreck of the ocean steamship Star of the 
West'^ sunk February, 1863, 8 miles above the mouth. Above Sharkey 
the groxvth of leaning timber xvas so dense and the channel so 
obstructed by snags, etc., that that part of the stream practically xvas 
imnavigable. The same conditions continued up the Coldwater River. 

The project entered upon March 3, 1879, contemplated removing 
obstructions in Tallahatchie River from the head of Yazoo River to 
the mouth of Coldw^ater River and up the Coldwater about 80 miles 
to Yazoo Pass. Work in the Coldwater River was abandoned in 
1881, but was resumed under a provision of the river and harbor act 
of 1905. ^ • 

The amount expended to June 30, 1907 (including 4 cents, refund- 
ment of overpayment), was $75,976.80, ancl the xvoih performed per- 
mits steamboats of 3 feet draft to run to Sharkey the year round and 
into Coldwater River at moderately high stages. 

Marks, on Coldwater River, is considered the present head of navi- 
gation, and boats rarely run above that place. 

During the fiscal year ending June 30, 1907, work for the remoxTil 
of obstructions w^as continued down Coldwater River from Jamison 
Place to its mouth, and thence down Tallahatchie River to Locopolis. 

Operations for maintenance will be continued with the available 
funds. 


.Tuly 1, 1906, balance unexpended— — $1, 105. 19 

July 12, 1906, transferred from Yazoo River 5,000.00 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 5, 000. 00 


11, 105. 19 

.June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 5,581.95 


July 1, 1907, balance unexpended^-. 5, 523. 24 


{c) Tallahatchie River above mouth of Coldwater River to Bates- 
ville,—To comply with requirements of river and harbor acts of 1880, 
1881, and 1882, a total expenditure of $10,000 was made to clear this 
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stretch of obstructing trees, stumps, and snags, after which work 
was discontinued by the United States. Commerce was revived in 
1904, and, after the worst obstructions had been removed by popular 
subscription, about 2,100 tons of stave and spoke billets and other 
freight, valued at $100,000, was transported by steamboat. 

The project entered upon March 2, 1907, contemplates an expendi- 
ture of $2,000 a year for a series of years to put the river in such 
condition that boats plying the lower Tallahatchie can safely run to 
Batesville for five to seven months of the year. Eventually the cost 
of maintenance will be reduced to $1,000 per year. 

At a moderately high stage in May, 1907, a quarter boat was moved 
to Batesville, where active operations commenced, and at the close of 
the fiscal year had been carried downstream 7 miles. 

Eeports on examination and survey are printed in House Document 
No. 147, Fifty-ninth Congress, first session. 

Amount appropriated by river and harbor act approved March 2, 1907_ $4, 000. 00 
June 30, 1907, amount expended during fiscal yeai% for maintenance of 


improvement 855.37 

July 1, 1907, balance unexpended 3, 144. 63 

July 1, 1907, outstanding liabilities 1, 108. 06 

July 1, 1907, balance available 2, 041. 57 


{d) Big SunfLower River , — Before im|)rovement this stream was 
navigable about six months of the year, but was obstructed by snags, 
sunken logs, sand bars, and shoals ; navigation was impeded by lean- 
ing timber, and at many places the channel was so choked with 
obstructions and so narrow that it afforded passage for the smallest 
craft only. 

The project entered upon March 3, 1879, contemplated the removal 
of obstructions between the mouth and Clarksdale, about 180 miles, 
and the building of inexpensive pile and brush wing dams to scour 
depths of about 40 inches at the bars. Prior to the building of the 
Mississippi Eiver levees, and since, when crevasses in the levees 
occurred, this stream carried large quantities of overflow water and 
its section was increased thereby. In this enlarged bed the normal 
river at low stages now flows between secondary banks and, as' a rule, 
the main banks are not overtopped by floods, except near the mouth, 
where the flood height is affected by backwater from the Mississippi. 

On account of the changed conditions, the river and harbor act of 
March 2, 1907, placed the upper limit of improvement at the mouth 
of Hushpuckena Eiver, about 30 miles below Clarksdale ; authorized 
a continuation of the work of removing obstructions below that point, 
and an improvement of the lower section, below Baird, about 87 
miles, with a view to obtaining a navigable depth of 3 feet by means 
of the closure of outlets and more extensive contraction works. The 
estimates of cost for work below Baird were $75,000 for the necessary 
closing dams, about $10,000 per year for five years for continuation 
of the open-river work, and $5,000 per year thereafter. 

The amount expended to June 30, 1907, was $101,637.44. The cut- 
ting of leaning timber, removal of channel obstructions, and the 
building and renewal of wing dams at the bars maintained naviga- 
tion in the lower 100 miles of river, and enabled boats of 30 inches 
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draft to run to Woodbiirn, about 77 miles above the mouth, at mean 
low water. Faisonia, about 100 miles above the mouth, is considered 
the head of navigation. 

During the fiscal year ending June 30, 1907, opepxtioiis for main- 
tenance continued for three months during the period of low water, 
extended over various stretches between the mouth and a point 
about 6 miles above Doddsville, in Sunflower Coiiiity, but were not 
thorough on account of the short season and limited plant available 
for work. 

It is proposed to apply $75,000 of the available funds to the purpose 
of closing outlets in the lower 30 miles and the remainder to a con- 
tinuance of snagging operations and the building and repair of wing- 
dams where required. 

Examination and survey reports are printed in House Document 


No. 667, Fifty-ninth Congress, first session. 

July 1, 1906, balance unexpended $4, 913. 16 

Amount appropi-iated by river and harbor act approved March 2, 1907 _ 100. 000. 00 

104, 913. 16 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 3, 550. 60 

July 1, 1907, balance unexpended 101, 362. 56 

July 1, 1907, outstanding liabilities 1, 578. 49 

July 1, 1907, balance available 99, 784. 07 


{e) Tchula Lahe , — This is an arm of Yazoo Eiver, about 60 miles 
long, and east of Honey Island, in Holmes County. Before im- 
provement it was obstructed its entire length by a network of snags, 
heavy leaning timber, and a thick growth of brush along both 
banks. 

The project adopted March 3, 1881, contemplated removal of the 
obstructions to prolong the navigable period and to permit light- 
draft steamboats to pass through the lake earlier in the cotton season. 

The amount expended to June 30, 1907, was $28,709.35. The work 
was practically completed and the stream put in safe navigable con- 
dition in 1895 at an expenditure of $21,000. Since 1902 $7,709.35 
has been expended for maintenance. 

The available funds will be applied to continuing work for 


maintenance. 

July 1, 1906, balance unexpended $3, 951. 92 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 4,000. 00 


,7,951.92 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 3, 661. 27 


July 1, 1907, balance unexpended-. 4,290.65 


The chief shipments out of Yazoo Eiver and tributaries are cotton, 
cotton seed, staves, timber, etc., with return freights of general mer- 
chandise and plantation supplies. The commerce of sixteen years 
ranges between 102,098 and 544,503 tons annually, with values esti- 
mated at $2,840,000 to $9,198,000, the average being 231,528 tons, 
valued at $5,498,500, 



KIVEB AliQ'D HAKBOR IMPROVEMEIjfTS. 


473 


Freight rates on cotton by boat are about 50 per cent less than by 
rail ; on cotton seed about per cent less. Live-stock shipments by 
boat cost about one-third of the railroad rates, and grain, flour, 
meal, and provisions shipped by boat cost about 50 per cent less 
than by rail. To inland points the railroad rates are largely in excess 
of boat rates for the same distance. Large quantities of timber are 
rafted which could not be reached by rail. 

A resume of the work performed in Yazoo, Tallahatchie, and Big 
bimflower rivers is given in the Eeport of the Chief of Engineers 
1613, 1626, and 1630. Subsequent annual reports 
or the district officers give each year’s operations only. A resume 
of work in Coldwater River is given in the Report of the Chief of 
Engineers for 1885, page 1518. 

. index to reports of examinations and surveys was published 
in the Eeport of the Chief of Engineers for 1904, page 397. Re- 
ports of examinations of Tallahatchie River above mouth of Cold- 
water to Batesville, and of Big Sunflower River, made in 1905, were 
printed in House Documents Nos. 147 and 667, Fifty-ninth Congress, 
first session. 

CONSOLIDATED. 

July 1, 1906, balance unexpended ^92 875.06 

Amount received from sales ” ’ 84*50 

Amount appropriated by river and harbor act approved March 2, 190T_ 149, 000. 00 

June 30, 1907, amount expended during fiscal yeai 

For constructing snag boat 

For maintenance of improvement 


July 1, 1907, balance unexpended 202,331,03 

July 1, 1907, outstanding liabilities 3,’ 416.* 95 

July 1, 1907, balance available 19 g 914 08 

July 1, 1907, amount covered by uncompleted contracts 27, 189. 12 

(See Appendix W 5.) 


IMPROVEMENT OF ARKANSAS RIVER AND OF CERTAIN RIVERS IN 
ARKANSAS AND MISSOURI. 

This district was in the charge of Maj. Graham D. Fitch, Corps of 
Engineers, to July 24, 1906, and in the temporary charge of Capt. 
W. D. Connor, Corps of Engineers, since that date. Division engi- 
neer, Lieut. Col. Clinton B. Sears, Corps of Engineers, to July 16, 
1906, and Col. E._ H. Euffner, Corps of Engineers, since that date. 

1. Arkmisas River ^ Arkansas . — In its original condition the channel 
of the river was greatly obstructed by shifting sand bars and numer- 
ous snags in its lower reaches, and by gravel and rock shoals and 
some snags in its upper reaches. Navigation was difficult and uncer- 
tain at medium and low stages, and during periods of extreme low 
water was impossible. 

Prior to act of Congress approved June 13, 1902, the work on 
this river was carried on under two general projects — one entitled 
“ Eemoving obstructions in Arkansas River, Arkansas and Kansas,” 
the other “ Improving Arkansas River, Arkansas.” 


241. 959. 5G 

$17,297. 7.G 

22, 330. 80 

39, 628. 53 
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The original project for Eemoving obstructions in Arkansas 
Eiver, Arkansas and Kansas ” (act July 3, 1832) , was to remove snags 
and .wrecks. Subsequently this project was enlarged to include re~ 
moving bars by wing dams, and many of the appropriations were 
made for this work in combination with other rivers. By act of 
March 3, 1879, Congress adopted an additional project— that of 
improving the river between Fort Smith, Ark., and Wichita, Kans., 
by removing the snags and rocks and constructing dams at some of 
the worst shoals. Later these projects were merged into one, making 
the project extend from the mouth of the river to Wichita. Under 
these projects there was expended to June 30, 1902, $968,256.81. 

The original projects for Iinxiroving Arkansas Eiver, Arkansas,’' 
were local and had in view the permanent improvement of the river at 
Fort Smith, A^an Buren, Dardanelle, and Pine Bluff. By act of 
August 11, 1888, Congress adopted a general project, nameU, “That 
the Secretary of War shall expend the appropriation under this head 
with reference to the final improvement of this river as contemplated 
in the Eeport of the Chief of Engineers for the year ending July 1, 
1885, and as authorized in the act for the improvement of rivers and 
harbors approved August 5, 1886, and in House Executive Document 
No. 90, Forty-ninth Congress, first session, said methods to be applied 
as the Secretary of War may direct at such points between Wichita, 
Kans., and the navigable mouth of the Arkansas Eiver at its junction 
with the Mississippi Eiver, as he may deem for the best interest of 
commerce.” The “ said methods ” referred to in the act were “ to 
remove rock and gravel reefs by blasting and dredging, to contract 
the channel by dikes and dams, permeable or solid, of such construc- 
tion as the local conditions require, and to hold the channel so 
obtained by revetment where necessary.” The improvement author- 
ized by the act covers 771 miles, while estimates have been rendered 
for 708 miles, thus making the estimated cost of the improvement 
under this project indefinite. Act of August 18, 1894, authorized the 
operation of snag boats under this head in addition to similar o]pera- 
tions under the project “ Eemoving obstructions in Arkansas Eiver, 
Arkansas and Kansas.” To the close of the fiscal year ending June 
30, 1902, there had been expended under the general project for 
improving Arkansas Eiver, Arkansas, $903,311.93 for original con- 
struction, $314,119.14 for maintenance, and $63,397.32 for operating 
snag boats, making the total amount $1,280,828.39. 

Act of Congress approved June 13, 1902, merged these two general 
projects into one, which makes the existing project in substance: 
“ The improvement of the river from its mouth to the head of naviga- 
tion by snagging operations, by dredging operations, and by con- 
traction works, holding the improved channel by revetment where 
necessary.” No definite estimate of cost can be given. 

The river and harbor act of March 2, 1907, made available for main- 
tenance of this improvement amounts previously appropriated for 
work in vicinity of Eedfork levee or set apart for dredging. The 
act provided also for an examination of the river to Muskogee, Ind. T., 
by a Board of Engineers, with a view to devising a plan for further 
improvement, and made a conditional appropriation for work at Pine 
Bluff, if deemed by the Board to be necessary in the interest of navi- 
gation. Funds from this appropriation will be applied to work in 
pursuance of the Board’s recoimnendation. 
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To June 30, 1907, there had been expended under the consolidated 
project $135,472.12, of which $106,378.07 was for operating snag 
boats, $8,624.05 for operating a hydraulic dredge, and $20,470 for 
maintaining works of permanent improvement. The total expendi- 
ture under all projects to June 30, 1907, is $2,384,557.32, of which 
$1,138,032.20 is for operating snag boats, $8,624.05 for operating- 
hydraulic dredge, $903,311.93 for original construction of works of 
permanent improvement, and $334,589.14 for maintenance of those 
works. 

The works erected for the permanent improvement of the stream 
were of no material benefit to navigation, they having been built in 
disconnected reaches. The snagging operations, which must be 
repeated each year, give immediate relief, but the benefits derived 
from them are in a large measure lost during the high--ymter seasons 
following the periods when the Avork is done. This is due to the 
continual caving of the banks and the consecfuent shifting of the 
channels. 

Fort Gibson, on Grand Eiver, 2 miles above its mouth and 463 miles 
from the mouth of the Arkansas Eiver, is the head of steamboat naA'i- 
gation. The duration of the navigable periods of the river varies 
greatly in different years. Occasionally there are periods of very Ioav 
Avater, Avhen navigation Avill be suspended throughout the length of 
riA^er, and then there Avill be times when it is possible to maintein 
3-foot navigation through to Fort Gibson all the year. The naviga- 
tion periods are of about the folloAving aA^erages : 



Months a 
year for 4- 
ioot draft. 

Months a 
year for 2- 
foot draft. 

l^outli to SwEii XjeIxC (80 miles) 

5.i- 

10 

Moutii to Little Rock (174 miles) 

0 ; 

9^ 


4 

8 


The range between extreme high water and extreme low v^ater at 
Fort Smith, Ark., is 35.5 feet; at Little Eock, xVrk., 28.5 feet, and at 
the mouth of the river AAdiere the stages are controlled by those of the 
Mississippi the extreme range is 53.7 feet. 

The operations of this fiscal year consisted of operating the snag 
boats Quapaw, Arkansas, and G. B. Reese and the hydraulic dredge 
Gamma. By the operations of the snag boats 904 snags Avere removed 
from the channel, 7,895 trees cut on caving banks, and 5 drifts broken 
up betAveen Poverty Point (8 miles above the mouth of the river) and 
Little Eock (174 miles above the mouth of the river) . By the opeira- 
tions of the dredge Gamma shoal crossings at Bickers bend (56 miles 
above the mouth) , Hannaberry (68 miles aboA^e the mouth), Pleasants 
(73 miles above the mouth), and Eobroy (99 miles aboA^e the mouth) 
were deepened. The dredge is Avorking at SAvan Lake (80 miles above 
the mouth) at the close oflbe year. Hydraulic dredging is ncAV Avork 
for this river, and the Avork done this year was experimental. It has 
not yet been carried on long enough to Avarrant one to make any defi- 
nite statements as to its worth to naA'igation_ interests. 

The river was at comparatively good boating stage all the year. 

Of the balance available July 1, 1907, it is proposed to expend 
$58,048.83 in operating snag boats and $29,173.40 in continuing 
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hydraulic dredging at such times as t^ Mississippi Eiver Commis- 
sion can spare a dredge for use in this river. 

Information as to the effect of the improvement on freight rates is 
meager, but indicates that a material reduction has resulted. 

Commercial statistics, year ending Alay SL 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 


63.563 

50;498 

54,261 

66,077 

58,578 1 

68,057 

75,654 

i 

^2, 846, 395 

2, 380, 420 

2, 408, 720 
1,657,218 

1, 626, 756 
2,470,131 
2,078,940 : 

1901 

71,998 
40, 557 

: 86,068 i 

92, 041 
86, 458 
103,214 
: 104, 598 

S2, 623, 797 
1,630,297 
2, 389, 020 
2, 078, 893 
1,636,930 
1, 512, 719 
2, 192, 531 



ISQiS . - V. 

1902 

1896 

1903 

1897 

1904 

1898 

1905 

1899 

1906 

1900.. 

1907 




The commerce was made up of plantation products and supplies, 
cooperage stuffs, and saw logs, the latter making 54 per cent of it. 

Eeference to the principal examinations and surveys is given on 
page 401 of the Annual Report for 1904. 

July 1, 190G, balance unexpended $88, 024. 23 

Amount approjiriated by river and harbor act approved March 2. 

190T 35, 000. 00 

Receipts from sales 2.3. 70 


123, 047. 93 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement- 20,206.08 


July 1, 1907, balance unexpended 90, 751. 25 

July 1, 1907, outstanding liabilities 9, 529. 02 

July 1, 1907, balance available 87, 222. 23 


(See Appendix XI.) 

2. White River ^ Arkansas . — In its original condition this river was 
much choked by logs, snags, and drift in its lower reaches, and in its 
upper reaches — i. e., above Jacksonport — ^by gravel slioals, bowlders, 
and some snags. 

The original project (act of March 3, 1871) was to remove snags 
and similar obstructions, the work being combined with similar work 
on Black and Little Red rivers. Act of June 23, 1874, extended the 
improvement to Forsyth, Mo., the project being to remove snags and 
bowlders and to contract the ivater width at shoals. During the 
period 1873-1884 the snagging operations on the lowei* river were in 
connection wnth similar work on St. Francis Eiver, while the improve- 
ment above Jacksonport was under appropriations confined to that 
portion of the stream. The act of July 5, 1884, was the first inde- 
pendent appropriation for the river as a whole. It readopted and 
consolidated into one the separate projects and provided for a survey 
with a view to the permanent improvement of the river from Forsyth, 
Mo., to the mouth. The project of 1888 (Annual Report of the Chief 
of Engineers for 1888, p. 1406) was to deepen the water on shoals by 
contracting the channel, and to remove rock, bowlders, and snags 
from the channel, the object being to obtain a channel 5 feet deep at 
low water from the mouth to Newport and 2 feet deep thence to 
Buffalo shoals, at an estimated cost of $105,815, with an additional 
amount of $8,000 a year for two or three years for snagging. For 
reasons given in the Annual Report of the Chief of Engineers for 
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1891, page 2049, the estimates were inadequate to accomplish the 
object. The act of July 13, 1892, appropriated $53,815 to complete 
the project, and an additional sum of $21,185 to be expended in the 
discretion of the Secretary of War.” These funds and those appro- 
priated since have been expended on the lines of the project of 1888, 
with the addition of dredging on the shoals. The act of March 3, 
1899, adopted a lock-ancl-dam project for the improvement of this 
river above Batesville, thus reducing the scope of the former j)roject 
to improving the river from the mouth to Batesville by contracting 
the channel, by removing rocks, bowlders, and snags, and by dredging, 
the expenditures to be made in the discretion of the Secretary of War. 

The river and harbor act of March 2, 1907, directed an examination 
of the river at Augusta Narrows to be made by a Board of Engineers, 
and provided funds conditionally for work at said locality, if deemed 
by the Board to be in the interest of navigation. Funds from this 
approi3riation will be applied to work in pursuance of the Board’s 
recommendation. 

It is not practicable to state the expenditures on this river when the 
work •was carried on in connection with other rivers. From the sep- 
arate appropriations for the whole river, or for reaches of it, to the 
close of the fiscal year ending J une 30, 1907, there had been expended 
$429,986.35. Of this amount $4,000 Avas allotted to Cache Eiver, 
$11,061.46 was spent on special Avorks at BatesAulle, $166,000 Avas on 
projects prior to that of 1888, $108,815 Avas for original construction 
under the project of 1888, and $139,795.05 on maintenance of works 
and on snagging and dredging, and $314.84 on prevention of cut-ofi:* 
near Augusta, Ark. 

In a fcAv instances the contraction AAmrks above Jacksonport gaA^e a 
slight increase in channel de|)th, but, on the Avhole, there was not 
enough improA^ement in the channel to be of any material benefit to 
navigation; the dredging betAveen Jacksonport and Batesville in fiscal 
year 1898 made a channel 3 feet deep during one loAV-water season, 
but the dredging has not been continued, no plant being available; 
the snagging operations make the natural depths of the stream avail- 
able during the low-Avater season in which the snagging is done. The 
Avinter ancl the spring floods following bring other obstructions into 
the stream ; hence snagging operations ai'e needed every year. 

Forsyth, Mo. (505 miles aboA^e the mouth), is the head of steam- 
boat navigation. From its mouth to Jacksonport, 264 miles, the 
river is generally spoken of as being navigable at any time for boats 
of not OA^er 3-foot draft. BetAveen Jacksonport and Batesville, where 
Lock No. 1 of the upper White Eiver improvement is located, the 
low-Avater channel depths are approximately 16 inches. 

The range between extreme high water and extreme Ioav water 
below Dam No. 1 at Batesville is 35.5 feet; at Jacksonport, 34.4 feet; 
at Clarendon, 32.5 feet, and at the mouth of the riA^er 53.7 feet. 

On page 1668 of the Annual Eeport of the Chief of Engineers for 
1896 there is given the location of all the principal works built for the 
improvement of this river. Eejoort of survey from Forsyth, Mo., 
to the mouth, Avith plans for improvement, is given in the Annual 
Eeport of the Chief of Engineers for 1888, page 1406. 

The operations this fiscal year were confined to operating the snag 
boat Qua f aw betAveen Poverty Point (8 miles above the mouth of the 
river) and Batesville (301 miles above the mouth of the river). By 
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these operations 207 snags were removed from the channel, 5,352 trees 
cut on caving banks, and 2 drifts broken up. 

The river was at fine boating stage all the x^ear. 


(Jommereial statistics, near euding Mag 31. 


Year. 

Tons. 

Value, 

Year. 

Toils. 

1 A7alue. 

i 

1896 

73, 759 
74, 882 
73, 962 
102, 337 
117, 891 
134, 696 
148,574 

1 

.«2, 494, 377 
2, 056, 991 
2,435, 814 
1,415,013 i 
1,619,351 ! 
2 244 222 ! 
i’ 700^355 I 

i 

1902 ! 

184,066 
‘ 140,013 1 
! 193,498 
134,588 I 
! 100,083 ! 
I 127,812 

I 

1 

81,242,438 
882,225 
1,021,778 
770, 689 
766, 138 
830, 659 

189{; 

1903 i 

1897 

1904 ■ 

1898. 

1905 

1899. 

1906 1 

1900 i 

1907 ■ 

1901 ! 



Thirty-three per cent of the tonnage reported this fiscal year ivas 
rafted saw logs and railway ties floated ivith the current. Lumber- 
ing and kindred industries also make up the bulk of the steamboat 
commerce, full report of which was not received. 

Information as to the effect of the improvement on freight rates is 
meager, but indicates that a material reduction has resulted. 


July 1, 1906, l:Kilaiic(Wi:n:iexpeiKled : $2,882.42 

Amoiiiit a])])ropriated by river and harl>or net approved .Mareli 2, ;1907„ 60, 000. 00 
Receipts from sales ' 12. 10 


32, 894. 52 

June 30, 1907, amount expended during lisonl year, for niainteuance of 
improvement 3, 953. 77 


July 1, 1907, balance unexpended. 28,940.75 

July 1, 1907, oiitstaiiding liabilities 910. 91 


July 1, 1007, balance available 28, 029. 84 

(See Appendix X 2.) 


3. Upper White Rive)\ Arkansas . — Earlier works on this portion of 
White Eiver were made under appropriations for imiiroving White 
Eiver, Arkansas, and have been fuliy reported upon under that head. 

The original condition of the river and previous projects for its 
improvement are also reported there. 

Idle existing project, adopted March 3, 1899, is based on a report 
printed in the Annual Eeport of the Chief of Engineers for 1897, 
page 1992, and is to provide slack-water navigation from Batesville, 
Ark., to Buffalo shoals, 89 miles, by 10 fixed dams wfith concrete 
locks. The locks are to be 175 feet between hollow quoins and 36 feet 
wide, with a depth of about 4 feet on the lower miter sills. The esti- 
mated cost is there given as $1,600,000 for the 10 locks and dams. 

A Board of Engineers appointed pursuant to requirement of the 
river and harbor act of March 3, 1905, to consider this project, has 
submitted its report, and reference thereto will be found on page 460 
of the report for 1906. The district oificer is of the opinion that the 
total cost of Lock and Dam No. 3 wall be $233,500, and states that 
$73,500 will be required to complete it. 

To the close of the fiscal year ending June 30, 1907, there had been 
expended on this work $732,612.86. Tivo locks and dams, Xos. 1 
and 2, have been completed and placed under the indefinite appropri- 
ation Operating and care of canals and other works of navigation.” 
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The walls and upper guide cribs of Lock No. 3 and the abutment for 
Dam No. 3 have been built. About 85 per cent of the timber needed 
for the construction of Dam No. 3 is on the ground, and excavation 
for the dam has been commenced. 

Forsyth, Mo., 204 miles above Batesville, is the head of steamboat 
navigation. The channel depths over the shoals in the unimproved 
part of the river are small, being only 8 to 10 inches during lowest 
waters. The range between high and low water at Buffalo City, the 
head of this project, is about 45 feet. Below Dam No. 1, at Bates- 
ville, this range is 35.5 feet. 

Commercial statistics, year ending May 31. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1899 

9, 059 
39, 253 
23,522 
27, 472 
16, 315 

1548, 335 
1,260,716 
639,855 
758,040 
737,080 

1904 

15,655 
12, 496 
11, 18S 
14, 235 

$53, 942 
42,736 
61,819 
85, 156 

1900 

1905 ' 

1901 

1906 

1902 

1907 

1903 




The only boats reported as having navigated this river this fiscal 
year were the steamboat Liberty and the gasoline boat Angeline. The 
former boat made one trip with a cargo of shoes from St. Louis, Mo., 
for "White Eiver points, delivering a part of the cargo at Batesville ; 
the latter boat was engaged in barging wheel stock and cooperage 
stuffs to Batesville. Eighty-five per cent of the commerce reported 
was rafted railway ties, logs, and cedar. Batesville parties have 
purchased a steamboat and intend operating a barge line between 
Batesville and points above. 


July 1, 1900, balance unexpended $55, 890. 22 

Amount appropriated by river and harbor act approved March 2, 1907» 7.8, 500. 00 

Receipts from sales 1. 84 


129, 392. 06 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement ' 48, 503. 08 

July 1, 1907, balance unexpended SO, 888. 98 

July 1, 1907, outstanding liabilities 16, 599. 65 

July 1, 1907, balance available 64, 289. 33 

July 1, 1907, amount covered by uncompleted contracts 12, .366. 65 

(See Appendix X 3.) 


L Operating and care of Lochs and Dams Nos, 1 and 2^ "tipper 
White River Arkansas. — These locks and dams were built from funds 
derived from appropriations for improving upper ^^^lite Eiver, 
Arkansas. The available length of the locks is 147 feet, available 
width is 35 feet, and depth over the miter sills at normal pool levels 
is 5 feet. Lock and Dam No. 1 was placed under this appropriation 
on January 16, 1904; Lock and Dam No. 2, on February 16, 1905.^ 
The high-water mark of May, 1898 (before the dams were built) , 
is 22 feet above the crest of Dam No. 1 and 18.4 feet above the crest of 
Dam No. 2. The highest stages reached by the river since the dams 
have been completed were 20 feet above the crest of Dam No* 1 and 
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18.2 feet above the crest of Dam No. 2, on May 8, 1907. The lowest 
stages this fiscal year were 0.8 foot above the crest ^of Dam No. 1, 
August 8, 1906, and 0.9 foot above the crest of Dam No. 2, November 
16, 1906. 

The expenditures this fiscal year were for ordinary operating 
expenses of the locks, for repairs of high-water damages done by the 
high water in March of last fiscal year and in May of this fiscal year, 
for the construction of four barges, and the partial construction of 
quarter boat. The damage done by the high water in May of this 
fiscal year has been only partially repaired, and the quarter boat is 
not yet completed, because of delay in receiving lumber. 

The total amount expended under this head to June 30, 1907, is 
$71,601.89, of which $26,842.23 was expended this fiscal year. 


Commercial statistics, year ending May 31. 




Lock No. 1. 



Lock No. 2. 


Open 

river. 


Lock- 

ages. 

Powered 

boats. 

House 
boats 
and other 
craft. 

Freights. 

Lock- 

ages. 

Powered 

boats. 

House 
boats 
and other 
craft. 

Freights. 

1 

Freights 
that did 
not pass 
through 
a lock. 

1904 

Number. 
a 115 

Number. 

4 

N^imber. 

6 

i 

Tons. ' 
8,320 
8,771 
7,306 

Nwmher. 

Number. 

Number. 

Ihns. 

Tons. 

1 7, 335 

5,000 

1905 

244 

1 

53 

&60 

1 

2 

4, 163 

1906 

246 

9 

136 

183 

10 

43 

S, (592 

2,496 

1907 

191 

3 

96 

6,798 

263 i 

86 

82 

9,431 

i 

1,283 


“Four months. Three and one-half months. 

(See Appendix X 4.) 


J. Cache River^ Afhansas . — In its original condition this river was 
much obstructed by snags, drift, and overhanging timber. The low- 
water depth on the controlling shoals was 6 to 8 inches. 

The original project, adopted by act of August 11, 1888, was to 
remove logs, snags, and overhanging timber from the mouth to Eiver- 
side (102 miles). The amount expended on this project was $9,000. 

Acts of August 18, 1894, and June 3, 1896, each authorized the 
Secretary of War to expend $2,000 of the White River appropriation 
on this stream. These funds were expended in snagging operations 
from the mouth of the river to James Ferry, 79 miles, in accordance 
with a project adopted in 1888. Acts of March 3, 1899, and June 13, 
1902, made independent appropriations for this stream. These were 
expended in snagging operations between the mouth of the river and 
James Ferry along the lines of the 1888 project, under which there 
has been expended $9,000 to June 30, 1907, the entire expenditure 
being for maintenance of channel. The operations prior to fiscal 
year 1904 were of material benefit to commerce, by lengthening the 
navigable period and rendering the natural depths of the stream avail- 
able for navigation purposes. The small amount of work done in 
fiscal year 1906 was not sufficient to restore the river to the condition 
that existed when work ceased in the autumn of 1902. Nothing was 
done this fiscal year, and the river is again badly choked with drift 
and fallen timber. 

Gray’s bridge, 95 miles above the mouth of the river, is considered 
the head of steamboat navigation, but the river is not navigable to 
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that point all the year, the ruling depth in the channels over the 
shoals throughout the river being only 8 to 10 inches during lowest 
water. During high-water seasons rafts are run from 100 or more 
miles above Gray’s bridge. In the vicinity of James Ferry (79 miles 
above the mouth of the river and the upper limit of snagging opera- 
tions now) the range between high and low^water is about 15 feet. 
Because of backwater from White Eiver thisVange is increased to 24 
feet at Eock Island Eailway bridge and to 32 feet at the mouth of 
the river. 

Eeports of the more recent preliminary examinations of this river 
are given in the Annual Eeport of the Chief of Engineers for 1887, 
page 1547, and in the Annual Eeport of the Chief of Engineers for 
1895, page 2037. 

Commercial statistics, year ending May SI. 


Year. 

Tons. 

■ Value. 

Year. 

Tons. 

1 Value. 

1895 

12,603 

$25,494 

1902 

15, 6T6 

840,301 

1896 ■ 

20, 748, 

62,483 

1903 

16,843 

109, 681 

1897 

34,990 

108, 460 

1904 

. 15,865 

49 ; 601 

1898 

10, 193 

36, 635 

1905 

11, 660 

29,860 

1899 

7, 667 

52, 936 

1906 

10,942 

31, 777 

1900... 

1901 

11, 215 
10,374 

29,961 
30, 100 

1907 

13,050 

' 

39,225 


The tonnage reported for this fiscal year was made uj) entirely of 
rafted saw logs and railway ties floated with the current. 

The balance available July 1, 1907, will be expended in snagging 
operations below James Ferry. 

Amount appropriated by river and harbor act approved March 2, 1907- .$2, 000. 00 
July 1, 1907, balance unexpended 2,000.00 

(See Apiiendix X 5.) 

6, Black and Current rivers^ Arkansas and Missouri . — Prior to 
fiscal year 1905 the work on these rivers was provided for under 
separate appropriation titles. The works were consolidated by river 
and harbor act of March 3, 1905. 

(a) Black River.— Ill its original condition this river below the 
mouth of Current Eiver had, at ordinary low water, a controlling 
depth of 2 to 2| feet on the shoals, but this was not available on 
account of snags and similar obstructions. Above the mouth of Cur- 
rent Eiver navigation was practically impossible at ordinary low 
stages, and no rafting was possible above the Arkansas and Missouri 
State line. 

The original project, adopted by act of June 14, 1880, contemplated 
removing logs, etc., cutting dov/n shoals by means of wing dams, and 
closing some of the most troublesome sloughs., The estimated cost 
was $80,800. The only modification of the project has-been that of 
changing the estimate to $8,000 a year for maintenance. The district 
officer recommends that this be increased to $15,000. 

To June 30, 1907, there had been expended on this work $154,- 
394.35. 

Poplar Bluff, Mo., 239 miles above the mouth of the river, is the head 
of navigation. All-the-year navigation has been made possible to this 
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place for boats of not over 18 inches draft. Boats of not over 2-| feet 
draft can navigate this river below the mouth of Current Elver, 116 
miles, during the lowest waters, and this portion of the TiYev is gener- 
ally spoken of as being navigable for 3-foot boats at any time. 

The range between high and low water at Poplar Bluff is 19 feet. 
This difference decreases below Poplar Bluff, and in the fiat lands to 
the southward it averages about half of this, being 8.5 feet at Corning 
bridge, 70 miles below Poplar Bluff. After passing to belo\y head of 
Little Eiver the difference between high and low waters increases, 
and at Pocahontas, 129 miles below Poplar Bluff, the difference is 26.5 
feet, and at the mouth of the river it is 34.4 feet. 

The operations this fiscal year have been confined to the usual snag- 
ging operations, the snag boat Riverside (hand propelled) being 
operated above the mouth of Current Eiver, and the snag boat 
Quapaw being operated below that point. By the combined opera- 
tions of these boats 1,070 snags were removed from the channel, 4,450 
trees cut, and 9 drifts broken. The river was at good boating stage 
all the year. 

The report of the examination upon which the present project for 
the improvement of Black Eiver is based is given in the Annual 
Eeport of the Chief of Engineers for 1880, page 1326. 

(&) Current River . — The original condition of this stream was such 
that no steamboat navigation above the mouth of Little Black Eiver 
was attempted except when the river was at high stages. Below 
Little Black Eiver navigation Avas suspended when the river was 
below medium stage. The natural depths were not available on 
account of snags and leaning trees. 

Although the United States made some improvements to this stream 
in 1873, and again in 1882 and 1883, the regular improvement of it 
was not undertaken until act of Congress of August 18, 1894, adopted 
a project for its improvement from Van Buren, Mo., to the mouth, hy 
snagging operations and by contracting the channel at the worst 
shoals by wing dams, at an estimated cost of $10,000. The appropria- 
tion of June 3, 1896, completed the amount originally estimated for 
the completion of the project, and all operations since then have been 
under estimates for maintenance. No wing dams have been built, all 
operations having been confined to snagging. 

To June 30, 1907, there has been expended on this river $36,805.85, 
$7,000 of which was in the early work mentioned above, leaving 
$29,805.85 as the amount expended on the existing project. Of this 
latter amount, $19,805.85 was for maintenance. 

Eeference to the preliminary examination of this stream and to a 
subsequent examination of it is given on page 408 of Annual Eeport 
for 1904. 

Van Buren, Mo., 94.5 miles above the mouth of the river, was taken 
as the head of navigation when the earlier projects for this river were 
adopted. Small gasoline boats occasionally pW the river that far up, 
and rafts are run over the entire river, but Pitmans Landing, near the 
State line between Arkansas and Missouri and 41 miles above the 
mouth of the river, is generally spoken of as the head of steamboat 
navigation. Boats can not reach that point, however, during low- 
water seasons, the low-water depths of the river being as follows: 
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Three feet from the mouth to Blunts (Johnsons Landing), 25 miles; 
2 feet from Blunts to mouth of Little Black River, 7 miles, and 16 
inches from mouth of Little Black River to Pitmans Landing, 9 miles. 
From Pitmans Landing to Doniphan, 12 miles, the head of the work 
done by snag boats now, the low-water depths are about 12 inches. 

The range between high and low water at Van Buren is about 16 
feet, and this range does not vary much until below the mouth of Lit- 
tle Black River, when the range increases to 19 feet. 

Practically nothing was done during the year, the only operations 
being those of working the Riverside (hand propelled) over the loAver 
12 miles of the river in July, 1906. Thirty snags were removed from 
the channel and 77 trees cut on caving banks. 

Co^nmercial statistics. 


1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 


Year ending May 31 — 


Black River. 

Current River. 

Value. 

Tons. 

Value. 

Tons. 

$1,085, 415 

132, 433 

$362, 447 

31, 205 

891, 437 

111,278 

227, 291 

29, 867 

1,704, 799 

111,611 

581, 528 

17, 078 

788, 640 

115, 612 

306, 216 

52,417 

529, 336 

83, 404 

239, 869 

43, 050 

966, 961 

129, 698 

578, 834 

65,043 

989, 635 

185, 714 

234, 555 

64,102 

919, 767 

166, 213 

165, 766 

37,185 

695, 649 

138,181 

142, 899 

45,309 

1,092,648 

191,285 

139, 119 

65, 573 

1,004,299 

144,065 

409, 297 

74,048 

625,985 

139,384 

152, 216 

47,704 

692, 968 

107,914 

226, 655 

48,486 


Of the commerce reported this fiscal year 33 per cent of that on 
Black River and 40 per cent of that on Current River was rafted 
saw logs, railway ties, and lumber. Timbering and kindred indus- 
tries produced the bulk of the steamboat commerce. 

The balance available July 1, 1907, will be expended in mainte- 
nance of channel by snagging operations. 


BLACK BIVER. 


July 1, 190e>, balance unexpenUeU $5, 926. 08 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 13,000.00 

Receipts from sales 7. 00 


18, 933. 08 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 6, 589. 93 


July 1, 1907, balance unexpended 12, 343. 15 

July 1, 1907, outstanding liabilities 688. 16 


July 1, 1907, balance available. 


11, 654. 99 
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CURRENT RIVER. 


July 1, 1906, balance unexpended 16 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 'h 000. 00 


6, 314. 16 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 1? 285. 01 


July 1, 1907, balance unexpended 5, 029. 15 

July 1, 1907, outstanding liabilities 4. 00 


July 1, 1907, balance available 5, 025. 15 

CONSOLIDATED. 

July 1, 1906, balance unexpended $7, 240. 24 

Amount appropriated by river and harbor act approved March 2, 1907 _ IS, 000. 00 
Receipts from sales 7. 00 


25, 247. 24 

June 30, 1907, amount exi3ended during fiscal year, for maintenance 
of improvement 7, 874. 94 


July 1, 1907, balance unexpended 17,372.30 

July 1, 1907, outstanding liabilities 692, 16 


July 1, 1907, balance available 16, 680. 14 

(See Appendix X 6.) 


7. SL Francis and VAngmlle rivers^ Arkansas. — {a) St. Francis 
River. — In its original condition this stream was not navigable above 
Lesters Landing at any stage; between Lesters Landing and Marked 
Tree navigation was possible at high stages only, and beloiv Marked 
Tree it was difficult at medium and lower stages and impossible at 
extreme low water. 

The original project, adopted by act of March 3, 1871, contemplated 
improvement from the mouth to Wittsburg by snagging operations. 
For the period 1873-1882 the appropriations were made for this work 
in connection with White River, Arkansas. By act of June 14, 1880, 
appropriation was made for improving the river from Wittsburg to 
Lesters Landing, the project for the expenditure of this appropriation 
being to cut a channel through The Lake ” and clear the river of 
obstructions by snagging operations. Appropriation made by act of 
July 5, 1884, was the first separate appropriation for the entire river. 
The act did not state the limits within which it was to be applied. 
Under it snagging operations were carried on to the town of St. 
Francis, Ark., and several of the sloughs or side channels were closed. 
When the improvement of St. Francis River, Missouri, was begun 
(act of August 11, 1888), Kennett, Mo., was taken for the upper 
limit of this work, making the existing project — 

removal of logs, drifts, and snags from the channel, and overhanging timber 
from the banks from the mouth to Kennett, Mo., and closing the chutes and 
sloughs in the Sunk Lands, so as to make the river navigable at high stages to 
Kennett, Mo., at medium stages to Marked Tree, and at low stages to a point 
30 miles below Madison, Ark., the estimated cost being $8,000 annually. 

(h) VAnguille River. — By acts of June 18, 1878, March 3, 1879, 
and June 14, 1880, a total of $17,000 was appropriated for snagging 
operations on L’Anguille River to Marianna. This was finally 
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expended in fiscal year ending June 30, 1887. Act of June 13, 1902, 
revived this work and included it with St. Francis River. 

There has been expended on these rivers to June 30, 1907, $103,- 
084.93, which amount, however, does not include the expenditures on 
St. Francis River while it was combined with White River, as those 
expenditures can not be determined. 

By the early operations the St. Francis River between Wittsburg 
and Lesters Landing was improved to such an extent that boats could 
reach the latter-named place on the same stage as they could the 
former. By subsequent operations the period of navigation below 
Wittsburg was lengthened about two months, and above Lesters 
Landing a fair high-water channel was made. The improvements 
thus made below Wittsburg have been maintained. 'No effort is being 
made to maintain those alDove Marked Tree, the commerce in that 
portion of the river not warranting any expenditures at this time. 
During periods of low water neither stream is navigable, there not 
being sufficient depth of water over the shoals. Marianna is the head 
of navigation on L’Anguille River. The head of navigation on St. 
Francis River is near Wappapello, Mo.,' about 100 miles above Ken- 
nett, Mo., the upper limit of the portion of the river covered by this 
project. Lying between Kennett, Mo., and Foot of Lake, 80 miles 
below, are the Sunken Lands of the St. Francis, one vast swamp, 
through which the river flows in several channels, none of which is 
well defined and all of which are more or less obstructed and fre- 
quently blocked. Lesters Landing is 34 miles above Foot of Lake 
and is the practicable head of navigation on the St. Francis River 
in Arkansas. Boats can pass between it and Kennett, Mo., only 
during high stages, and then only with great difficulty. 

The range between high and low water of St. Francis River at Les- 
ters Landing is about 3 feet. This increases to 16 feet at Marked 
Tree, and this range is probably the maximum that would exist at any 
point below there wnre it not for the backwater from the Mississippi 
River. At Madison the extreme range is about 33 feet, and at the 
mouth of the river it is about 55 feet. 

Reference to examination and survey of these rivers with a view to 
improvement by means of locks and dams is given on page 410 of 
Annual Report for 1904. Reference to report of examination of St. 
Francis River from its mouth to St. Francis, Ark., will be found on 
page 460 of Annual Report for 1906. 

The operations of this fiscal year^were confined to care of plant, 
the appropriation of March 2, 1907, not being available until the 
snagging season for this year had passed. 


Commercial statistics, year ending May SI. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

5^394 

19,763 
38, 107 
67, 740 
97,348 
23,819 
27,892 
45,065 

$98,375 

321,439 

401,457 

1,117,891 

237,481 

315,459 

194,237 

1901 

57, 102 
85, 831 
88, 035 
119, 172 
142, 098 
137, 319 
151,015 

$272,609 

269,190 

294,496 

423,469 

590,560 

472,257 

833,397 

4,c^95 

'1902 

1 

1903 

•j ftq7 

1904 

I SQft 

1905 

T SQQ 

1906 

iqnn 

1907 
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Saw logs and rough lumber made up 96 per cent of the tonnage 
reported this year. Forty-five per cent of the tonnage was saw logs 
floated with the current. 

The balance available July 1, 1907, will be expended in mainte- 
nance of channel by snagging operations. 


July 1, 1906, balance unexpenclecl — .$868.71 

Amount appropriated by river and harbor act approved Marcli 2, 1907_ 12, ()(X). 00 

12, 868. 71 

June 30, 1907, amount expended during fiscal year, for maintenanee 
of improvement 716. 45 


July 1, 1907, balance unexpended 12, 152. 26 

July 1, 1907, outstanding liabilities 275.21 


July 1, 1907, balance available 11, 877. 05 

(See Appendix X 7.) 

EXAMINATION MADE IN COMPLIANCE WITH EIVER AND HARBOR ACT OF 

MARCH 3, 1905. 

Eeport dated October 9, 1906, required by the river and harbor 
act approved March 3, 1905, on preliminarj" examination of upper 
Cache River, Arkansas, from the lower line of Jackson County to 
the upper line of Greene County wnis submitted by the district officer 
and was reviewed by the Board of Engineers for Rivers and Harbors, 
pursuant to law. The report was transmitted to Congress and is 
iwinted in House Document No. 176, Fifty-ninth Congress, second 
session. The locality is not deemed worthy, of improvement by the 
United States. 

REMOVING SNAGS AND WRECKS FROM MISSISSIPPI RIVER; IM- 
PROVEMENT OF MISSISSIPPI RIVER BETWEEN OHIO AND 
MISSOURI RIVERS. 

This district was in the charge of Maj. Thos. L. Casey, Corps of 
Engineers, to August 9, 1906, and of Col. Clinton B. Sears, Corps of 
Engineers, since that date. Division engineer, Lieut. Col. W. H. 
Bixby, Corps of Engineers, to August 9, 1906. 

7. Removing snags and lorechs from the Mississip^R River helo%o 
the mouth of the Missouri River, — Before this work was begun the 
navigation of the river was seriously obstructed by numerous snags, 
logs, etc., which had lodged in the channel, and to which additions 
were made with each rise of the river. A large number of wrecked 
flatboats, barges, steamboats, and other river craft also obstructed 
the navigable channels, menacing life and property. 

For the removal of these obstructions appropriations were made as 
early as 1824. The project adopted consisted of building boats suit- 
able for removing snags, logs, drift heaps, wrecks, etc., and operating 
them whenever the stage of river was favorable and funds were 
available, and in cutting trees from caving banks to prevent their 
falling into the river and becoming obstructions to navigation. 

The existing project is a continuation of the plan adopted in 1879, 
when the first specific appropriation for removing snags, wrecks, etc., 
from the Mississippi River was made by the river and harbor act 
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approved March 3, 1879. Specific appropriations or allotments were 
made for this work each year thereafter, except 1883, 1885, and 1887, 
but in 1888, by section 7 of the river and harbor act approved August 
11, a continuous annual expenditure of $100,000, or as much thereof as 
might be necessary, was authorized for the maintenance of this 
service, and this amount has been available each year since to the 
present time. 

No modification of the project has been made since its adoption, 
the plan being continuous, new obstructions being brought down by 
each flood in the river, and so much of the continuous appropriation 
as may be required each year will be applied to their removal. 

The amount expended upon this work prior to June 30, 1872, can 
not now be ascertained, for the reason that during that time and to 
March 3, 1879, appropriations were made in lump sums, jirincipally 
under the titles of Improvement of Mississippi, Missouri, and 
Arkansas rivers,” to be applied to several streams as their needs or 
the terms of the laws required, and the available records do not 
show the amount applied to each stream. 

The approximate amount expended from July 1, 1872, to June 30, 
1880, was $493,437.23, and the definitely known amount expended 
from July 1, 1880, to June 30, 1907, was $2,006,067.47, making the 
total of approximate and known expenditures to date $2,499,504.70. 

From March 28, 1868, the earliest date of available record of work 
done, to June 30, 1907, 88,094 snags were |)ulled, 52 wrecks and 590 
drift piles were removed, and 436,489 trees were cut, greatly improv- 
ing the river and lessened the dangers of navigation. 

Two steel-hull snag boats were engaged in removing the obstruc- 
tions to navigation between the mouth of the Missouri Eiver and 
Kennerville, La., a distance of about 1,240 miles. During the year 
3,339 snags were pulled, 23 drift piles and 7 wrecks were removed, 
2,772 trees were cut, and 21,815 miles patrolled. 

For information as to the commerce benefited by this work, refer- 
ence should be made to the commercial statistics in the report upon 
improving the Mississippi Eiver between the Ohio and Missouri 
rivers and in the reports of the Mississippi Eiver Commission and 
the district officers thereunder. The amount expended during the 
year was $85,669.59. 

(See Appendix Y 1.) 

2. Mississifpi River between Ohio and Missouri rivers . — In its orig- 
inal condition the navigable channel of this section of the Mississippi 
Eiver had a natural depth in many places of only 3-| to 4 feet at low 
water. The channels were divided by islands and bars, which formed 
chutes and sloughs and secondary channels, through which a great 
deal of the volume of the flow was diverted, to the detriment of 
navigation. 

The first effort to improve this condition was begun in 1872 and 
was continued for a number of years as appropriations were made, 
the works of improvement consisting of dikes and dams of brush and 
stone to confine the low-water volume in the vicinity to a single 
channel and of revetments to hold and preserve the banks where it 
was deemed necessary or advisable to do so. 
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Tlie project followed in latter years and up to the present time lias 
been that adopted in 1881, approved by letter of the Chief of Engi- 
neers dated March 31, 1881, contemplating the confinement of the 
flow of the river to a single channel having an approxiinate width 
below St. Louis of 2,500 feet at bank- full stage, the natural -width in 
many cases being a mile or more at mean high water ; this result to 
be sought by closing sloughs and secondary channels and by building 
out new banks where the natural width is excessive, using for the 
purpose permeable dikes or hurdles of piling to collect and hold the 
solid matter carried in suspension or rolled on the bottom by the 
river; the banks, both new and old, to be revetted or otherwise pro- 
tected where necessary to secure permanency. Modifications of the 
project in the river and harbor acts of 1896 and 1902 provided that, 
pending the completion of the permanent improvement, the low-wniter 
channel be improved each season by the use of dredges and other 
temporary expedients. By report of a Board of Engineers in 1903 
the cost of the work remaining to be done -^vas estimated at $20,000,000, 
with annual expenses of $400,000 for maintenance, but it w- as hoped 
that the cost might be materially reduced by a more extensive use of 
dredging, which was made one of the recommendations." 

The river and harbor act of March 3, 1905, made a radical depar- 
ture from the project of 1881, above outlined, confining the w'ork of 
improvement to dredging and authorizing the constriiction of two 
additional hydraulic dredges of the most approved type, wdiich are 
now in process of construction. 

This change of plan threatened to put an end to the W'ork of per- 
manent improvement, but by joint resolution of Congress approved 
June 29, 1906, the Secretary of War was authorized, in his discretion, 
to expend any portion of the balance then remaining to the credit of 
this improvement for the repair or completion of improvements 
already under way or for the construction of other works in accord- 
ance with general plans already made or approved, provided that 
such expenditures should be made only for improvements useful for 
purposes of navigation. 

The river and harbor act of March 2, 1907, reaffirmed dependence 
upon dredging as the principal means of improvement, and, as sub- 
sidiary thereto, provided also for the maintenance and repair of 
existing woiLs of permanent improvement, and finally for the con- 
struction of similar works with any portion of the appropriation not 
necessary for the accomplishment of the purposes first named. The 
allotment, however, was reduced to about 40 per cent of that hith- 
erto usual. ^ Continuing contracts to the amount of $750,000, yet to 
be appropriated, were authorized and the expenditure in one year 
limited to $250,000 approximately. 

Increase is not now recommended, as the amount fixed upon prac- 
tically indicates the will of Congress until after report of the special 
survey, for which provision was separately made, having in view an 
examination and discussion of a plan to be recommended for the 
future improvement of this section of the river. 


a See Annual Report of the Chief of Engineers for 1904, p. 2144 et seq. 
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The object of the previous and present plans of improvement is to 
obtain and maintain a minimum depth at standard low water of 6 
feet from the mouth of the Missouri to St. Louis and of 8 feet from 
St. Louis to the mouth of the Ohio. 

The amount expended to June 30, 1907, was $11,911,830.81, exclu- 
sive of $180,000 allotted by acts to projects for improvement between 
the Illinois and Missouri rivers, including Alton Harbor. 

The result of the expenditure of this amount has been the partial 
improvement of the entire extent of the river from St. Louis to Cairo. 

The new appropriation asked for is the estimated expenditure for 
one year only, and should be increased by authorization under con- 
tinuing contracts for other years by at least the same sum annually 
until the new plan is authorized by Congress. 

It is proposed to expend the new appropriation asked for in dredg- 
ing and in such temporary and permanent channel improvements as 
may be authorized by law. 

The amount expended during the fiscal year ending June 30, 1907, 
was $316,839.18, and includes $105,468.48 expended for dredging. 
The total amount thus far expended for temporary channel improve- 
ments is $930,067.78, much of which has been for plant that is now on 
hand and available for future work. The approximate value of this 
plant is $211,236.72. 

This improvement has probably had a beneficial influence on 
freight rates, as the rates to localities reached by water are well 
known to be lower than those remote from this advantage, but an 
accurate estimation of such effect is impracticable. 

During the past year there was maintained a channel depth of 8 
feet during the entire season unobstructed by ice. 

The river at St. Louis reached a high-water stage of 26.3 feet above 
standard low water on January 23, 1907, and a low-water stage of. 
1 foot below standard low water on December 28, 1906. 

With the present appliances and such others as are authorized for 
the temporary improvement of low-water channels it is expected 
that a navigable depth of about 8 feet can be maintained between St. 
Louis and Cairo during all stages of river open to navigation. 

ReGapitulation of commercial statistics. 



1903. 

1904. 

1905. 

1906. 

Receipts and shipments at St. Louis 

Transferred by ferries at St. Louis 

Shipped from landings between St. Louis and Cairo... 

Tons. 
552,617 
6,328,154 
43, es67 

. Tons. 

377, 935 
6,C80, 109 
43, 672 

Tons. 
370,425 
6, 684, 949 
69, 729 

Tons. 
416, 855 
7, 374, 978 
62, 238 

. Total ' 

6,924,638 

6,501,716 

7, 125, 103 

7,854,071 
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July 1, 1906, balance irnexpencled - $(M2, 055. 45 

Amount appropriated by river and harbor act approved March 2, 

1907 - 250, 000. 00 

June 30, 1907, miscellaneous receipts 2, 365. 33 


894, 420. 78 

June 30, 1907, amount expended during fiscal year : 


Poj* maintenance of improvement 234, 677. 46 

316, 839. 18 


July 1, 1907, balance unexpended 577, 581. 60 

July 1, 1907, outstanding liabilities 30,982.84 


July 1, 1907, balance available 546, 598. 76 


July 1, 1907, amount covered by uncompleted contracts 257, 443. 30 

Amount (estimated) reciuired for completion of existing project, 18, 001,654.55 


'Amount that can be profitably expended in fiscal year ending 
June 30, 1909, for works of improvement and for maintenance, 

in addition to the balance unexpended July 1, 1907 250, 000. 00 

Submitted in compliance with requirements of sundry civil act 
of June 4, 1897. 

(See Appendix Y 2.) 


OPERATING SNAG BOATS AND DREDGE BOATS ON UPPER MISSIS- 
SIPPI RIVER; IMPROVEMENT OP xMISSISSIPPI RIVER F>F/r\VEE\ 
MOUTH OF MISSOURI RIVER AND ST. PAUL, MINNESOTA AM) OI' 
HARBOR AT MOLINE, ILLINOIS; OPERATING AND CARE OP (JALEXA 
RIVER IMPROVEMENT, ILLINOIS, AND OP ILLINOIS AND MISSIS- 
SIPPI CANAL AROUND THE LOWER RAPIDS OP ROCK RIVER AT 
MILAN, ILLINOIS. 

This district was in the charge of Maj. C. S. Riche, Corps of Engi- 
neers. Division engineer, Lieut. Col. W. H. Bixby, Corps of Engi- 
neers. 

1, Ofemting snag boats and dredge boats on upper Mississippi 
Elver. — By the river and harbor act of August 11, 1888, provision 
was made for securing the uninterrupted work of snag boats and 
dredge boats on the upper Mississippi River under a permanent ap- 
propriation, the sum so expended not to exceed $25,000 annually. 

By river and harbor act of March 2, 1907, the annual appropri- 
ation for operating snag boats on the upper Mississippi River was 
made available for similar purposes on the Illinois River from its 
mouth to Copperas Creek. 

During the past fiscal year the snag boat Colonel A. Machenme was 
employed from July 1 to November 8, 1906, and from April 28 to 
June 30, 1907, in removing snags and other obstructions and other- 
wise assisting the interests of navigation in the Mississippi River 
between Minneapolis and the mouth of Missouri River and in the 
Illinois River between its mouth and Copperas Creek. 

U. S. dipper dredge was engaged from August 6 to 21, 

1906, in removing obstructions at the steamboat landings at Fulton 
and Davenport. 

U. S. hydraulic dredge Hecla was employed August 8 to 8, 1906, in 
removing deposits at steamboat landing at Keokuk; August 9 to 22 
on similar work at Hamburg, and October 15 to 27 in cutting through 
the bar at Curtis Point. 
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The total amount expended for snag-boat service to June 30, 1907, 
was $999,584. 

The total quantity of freight transported on the upper Mississippi 
Eiver during the calendar year 1906 was about 3,847,319 tons, and the 
ton-miles 698,031,841; in 1905, 4,089,318 tons and 765,081,964 ton- 
miles. 

The amount expended during the fiscal year ending June 30, 1907, 
was $25,000. 

(See Appendix Z 1.) 

Mississippi River between Missouri River and St, Panl,^ Minn , — 
Under this head is carried on the improvement of through navigation 
and also such special harbor or levee work as is provided for by 
Congress. Systematic work was begun in 1878, and such good re- 
sults have been secured as to demonstrate that with a continuance of 
operations under liberal appropriations the low-water channel of the 
Mississippi Eiver between St. Paul and the Missouri Eiver can be 
made sufficiently deep, available, and permanent to satisfy the de- 
mands of commerce. 

The original condition of the channel between the Missouri Eiver 
and St. Paul was such that in low stages the larger boats were unable 
to proceed farther upstream than La Crosse or Winona, and in many 
seasons at points much lower down their progress was checked or 
seriously hindered. 

The original project for the improvement, adopted in 1879, pro- 
posed the contraction of the channel or waterway by means of wing 
and closing dams to such an extent as, by means of the scour thereby 
caused, to afford a channel of sufficient width and of a depth of 4| 
feet at low water, to be eventually increased to 6 feet by further con- 
traction. For this project no estimate ^vas ever made. There was 
expended on the improvement under the original project and the 
modified project (provisional) of 1897to June 30, 1907, $11,895,772.55, 
of which about $690,000 was applied to maintenance. At that date 
and for many years previous the condition of the channel was such 
as to permit the passage of the largest river boats at very low stages 
to St. Paul. It should be noted that of the amount above stated 
$1,043,000 has been expended for harbors and levees not connected 
with through-channel improvement. 

• The existing project for the purpose of ultimately securing and 
maintaining a depth of channel of 6 feet was adopted by Congress 
March 2, 1907, and is given in full, with detailed estimate, in Plouse 
Document No. 341, Fifty-ninth Congress, second session. It provides 
for further contraction of the channel, for auxiliary dredging, for a 
lateral canal at Eock Island Eapids and deepening I)es Moines Eapids 
Canal, for repairs to existing work, and for maintenance during con- 
struction. The estimate of cost is $20,000,000, provided it be com- 
pleted within twenty years, and for care and maintenance after com- 
pletion $300,000 per annum. The river and harbor act of March 2, 
1907, authorized contracts for prosecuting this work to the amount of 
$1,500,000, yet to be appropriated, and limited the cost of work for 
each year to $500,000 for three years. 

Nothing has been expended on the work of existing project up to 
June 30, 1907. 
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Dnrins’ the past year work has been carried on by hired labor and 
use of Government plant, as follows: At Beef Slough bar, near Alma, 
in vicinity of Blacksmith Slough and River Junction, in Guttenberg 
channel, at Parsons bar, Eagle Point and l^^ck Mand Eapids, in 
vicinity of Curtis Point, Portage Island, and Piasa Island, and iindei 
formal contract in vicinity of Savanna. At all localities where work 
was performed good results were obtained. 

With the expenditure during the past year an increased depth was 
obtained at several localities. Needed repairs were made to dams 
and shore protections that were broken, settled, or otherwise damaged. 

The maximum draft that could be carried, June 30, 1907, from the 
Missouri River to St. Paul, 658 miles (which latter point is the upper 
end of this district, at mean low' water, stage 1.5 above extrenie low' 
water) was, as nearly as could be ascertained, 4.5 feet. During the 
past year, on account of prevailing high stages of the river, there has 
at no point been less than 7 feet in the channel, except at the Des 
Moines Rapids Canal. . „ , 

The navigation interests are important, especially those pertaining 
to logs and lumber. The amount of freight carried during the season 
of 1906 was about 3,847,319 tons, having an approximate valuation 
of $34,364,979, the tonnage being about 6 per cent less and the valua- 
tion 7 per cent more than in 1905. The number of ton-miles was 
698,031,841. 

The amount estimated as a profitable expenditure is to be used in 
the continuation of improvement work in accordance wdth the 6-foot 
project adopted by Congress March 2, 1907, for the purpose of exten- 
sion of benefits to navigation. It is the estimated expenditure for one 
year only. 

An instance of the effect of river improvement and wmter compe- 
tition on freight rates applying to that portion of the Mississippi 
River in question, taken from report of Upper Mississippi River 
Improvement Association of 1905, is here given: 

A coni.parison of freight rates between points having water competition and an 

inland point. 


From— 

To— 

Miles. 

Route. 

Classes. 

1. 

2. 

3. 

4. 1 

5. 

_ 

St. Paul 

573 

Rail 

R63 

10.52^- 

SO. 42 

^FO.26 

^0.21 

•Dn 

do 

729 

Boat 

.40 

.34 

.27 

.17 

.14 

Do 

Oklahoma.... — 

543 

Rail 

1. 30 

1.09 

.97 

.84 

.67 


Other instances collected by the office in 1906 regarding canned 
goods in boxes, a medium class of freight, are: 


From— 

To— 

Miles. 

Route. 1 

Rate per 
hundred- 
weight. 

Roo.lit: Tslan d. _ 

La Crosse...... 

i 213 

1 219 

f 83 

1 81 

Rail 

Cents. 

23.0 

15.0 
11.6 

8.0 

Boat 

Do 

Burlington 

Rail 

Boat 






BIVEE AN-D HABBOR IMPROVEMEN^TS. 


493 


^ While it is not claimed that river improvements are solely respon- 
sible for the great differences in freight rates above shown, it is well 
known that wherever water competition exists, whether by river, 
canal, or lake, its effect on freight rates is always beneficial to the 
public, and that so long as the navigation of the Mississippi Eiver is 
practicable and somewhat in proportion to the feasibility of that 
navigation, such benefits will accrue, even if but little river commerce 
is actually carried on. 

It is noted that the rate charged by the railroads on both banks 
of the river on freight from St. Louis to St. Paul is about 50 per cent 
greater than that charged by steamboats and that the railroad rate 
to an inland point having no water competition, but at about the 
same distance, is more than 200 per cent greater. 

The same ratio prevails for lesser distances. 

A classification of the freight carried by steamboats in 1905 was 
found impracticable, but on the least favorable showing above given 
(fifth class) the saving was $0.07 per 100 j^ounds for 600 miles, or 
$0.00233 per ton-mile, which amounts in round numbers to $1,600,000 
for that year. It is to be remembered that benefit also accrues to 
the public in the reduction of rates on freight carried by rail, the 
amount of which freight, although not definitely known, is thought 
to be much greater than that carried by boats. Were the improve- 
ment of the river to be abandoned and no further navigation prac- 
ticable, the loss to the public during each year, on the basis of the 
rates to inland points, would be several millions. 

The continued prosecution of the improvement to a greater extent 
than in recent years seems advisable, in order that the condition of the 
river for through navigation be maintained and graduallj^ improved. 
It is not anticipated that any further material reduction in freight 
rates on the adjacent railways will thus be had, but there would be 
danger that any lessened efficiency of the river for navigation would 
soon result in an increase in freight rates on adjacent railways, and 
the volume of freight that might thus be affected is so great that a 
very small increase on these rail rates would annually exceed in 
total amount the recent annual appropriations for the improvement 
of the portion of river in question. 

For repairing, enlarging, and strengthening the Warsaw to Quincy 
levee and for protecting the bank of the river adjacent, there has 
been expended to June 30, 1906, $101,428.03. This levee is 39 miles 
in length, running along the east bank of the Mississippi River, and 
was built by property owners. No work was done in 1906. 

For constructing, repairing, and revetting the Flint Creek to Iowa 
Eiver levee and for protecting adjacent river banks, there has been 
expended to June 30, 1906, $299,556.48. This levee runs from a 
point about 7 miles up the Iowa Eiver, down the west bank of that 
river and of the Mississippi Eiver to Flint Creek, near Burlington, 
Iowa. No work was done during the year. 

For dredging Quincy Bay there has been expended to June 30, 
1907, $129,481.36, and for Quincy Bay and bar at Quincy, $26,156.37 
additional. Between August 24 and October 12, 1906, suction dredge 
Heda worked on the bar with good results. 

For the construction of a harbor of refuge below Davenport, Iowa, 
there has been expended to June 30, 1906, $13,046.80 for raising and 
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repairing the dam at the head of Eockiiigham Sloiiglu diXH.lgiiig, sink- 
ing cribs, and driiing piles. No work was done in IDOil 

For channel at Clinton, Iowa, there has been exj^einhul to June 30, 
1907, $22,873.33. During the }’ear two wing dams were l)iiilt from 
the Illinois shore above Lyon’s bridge. 

For the channel and harbor at Hannibal, Mo., there has l)een ex- 
pended to June 30, 1907, $14,7t>2.(>7. No work was done during the 
past 3^ear. 

For the harbor at Muscatine. Iowa, there has been ex|)(aided to 
June 30, 1907, $35,543.92. Harbor lines Avere established during the 
year, and a small amount of dredging was done along the shore above 
the high bridge. 

For the harbor of refuge at Pepin, Wis., on Lake Pepin, there has 
been expended to June 30, 1907, $20,554.66. No work was done dur- 
ing the past year. 

Julj' 1, 1906, balance unexpended $432, 845. 07 

Amount appropriated by river and barber act approved March 2, 

1907 500, 000. 00 


932, 845. 97 

June 30, 1907, amount expended during fisciil year : 

For works of improvement .$181), 415. 71) 

For maintenance of improvement 30, 000. 00 

219, 415. 79 

July 1, 1907, balance unexpended 713,430. IS 

July 1, 1907, outstanding liabilities 38,000.00 

July 1, 1907, balance available 675, 430. 18 

Amount (estimated) required for completion of existing project- _ 19, 500, 000. 00 

'Amount that can be profitably expended in fiscal year ending 
June 30, 1909, for works of improvement, in addition to the 

1 balance unexpended July 1, 1907 500, 000. 00 

Submitted in compliance with requirements of vsundry civil act 
of June 4, 1897. 

(See Appendix Z 2.) 

S. Operating and care of Des Moines Rapids Canal and dry dock , — 
During the past fiscal year the Des Moines Eapids Canal Avas open 
for navigation tAAm hundred and forty-nine days, during Avhich time 
there passed through it 999 steamboats and 144 barges, carrying 48,825 
pasengers, 13,489 tons of merchandise, and 12,271 bushefs of grain. 
There also' passed through the canal 7,358,000 feet B. M. of lumber, 
6,700,000 feet of logs, 1,300,000 shingles, and 4,232,000 laths. This 
statement is about double that of the previous 37-ear, but is, however, 
small, on account of prevailing high stages of water, which permitted 
most of the rafts and many boats to pass over the rapids instead of 
through the canal. 

The draft afforded by the canal is 5 feet at extreme Ioaa^ Avater, 
which may be increased to 6 at high stages. There are 3 locks, having 
an available length of 325 feet and width of 78.5 feet. 

The dry dock Avas in constant use during the entire year. 

The cost of operating and care of the canal is provided for by an 
indefinite appropriation made by act of July 5, 1884. 

The expenditures during the year amounted to $37,698.97. 

(See Appendix Z 3.) 
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Mississippi River at Moline^ IlL — The river and harbor act of 
March 3, 1905, adopted a definite project for improving Mississippi 
Elver at Moline, IlL, by excavating a channel 250 feet wide and 4 
feet deep at low water from the city' of Moline, IlL, to the head of 
the so-called arsenal dike above the city, and a similar channel con- 
necting with the main river by means of a lock and dam at the foot 
of Benhams Island opjoosite the city, at an estimated cost of $386,000, 
and $10,000 annually for operation, care, and maintenance. 

The entire amount of the estimate has been appropriated. 

"No channel at present exists on the line of the proposed lock and its 
immediate approaches. 

The amount expended to June 30, 1907, is $235,352.29. 

The lock is practically completed with the exception of the gates. 
The machinery for operating the gates and valves has been received, 
as also the lumber and metal fittings for the gates. The dam is 
nearty completed, and good progress has been made on the back fills 
and in the rock excavation of both approaches. Most of the work 
has been done during the past year, and it is expected to put the lock 
in operation before the season closes. 

The amount now available will complete the project. For refer- 
ence to the aproved project, see Annual Eeport of the Chief of Engi- 


neers for 1905, page 429. 

July 1, 1906, balance unexpended $193, 754. 95 

Amount appropriated by sundry civil act approved March 4, 190T__ 136, 000. 00 

329, 754. 95 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 179, 107. 24 

July 1, 1907, balance unexpended 150, 647. 71 

July 1, 1907, outstanding liabilities 31, 084. 18 

July 1, 1907, balance available 119, 563. 53 

July 1, 1907, amount covered by uncompleted contracts 41, 475. 13 

(See Appendix Z 4.) 


5. Operating and care of Illinois and Mississippi Canal around the 
lower rapids of Roch River at Milan^ III. — This portion of the canal 
is 4-|- miles in length, surmounting a fall of 18 feet, and was formally 
opened to navigation April 17, 1895. During the past fiscal year the 
canal was in use two hundred and forty-seven days, during which 
time there passed through it 1,243 boats and barges, carrying 3,472 
tons of freight and 2,862 passengers. 

The commercial traffic was about double that of the previous year. 

The draft afforded by the canal is 7 feet. The locks, 3 in number, 
have a length of 170 feet between miter sills and a width of 35 feet. 

The cost of operating and care of the canal is provided for by an 
indefinite appropriation made by act of July 5, 1884. 

The amount expended during, the year is $8,423.46. 

(See Appendix Z 5.) 

6. Improvement of Roch River pool^ Illinois and Mississippi 
Canal. — Under a project and an allotment of $20,000 from the appro- 
priation for construction of the canal work was carried on in the 
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reach of Eock Eiver, extending from Lock 29 to Lock 35, This 
project, aproved by the Engineer Department December 14, 1906, 
provides for a channel 80 feet wide and 5 feet deep at low water from 
Lock 29 to Lock 35 by means of rock excavation and ordinary dredg- 
ing of sand and gravel. One steam-drill boat, 1 dipper dredge, and 1 
suction dredge, with tenders, have been employed during the current 
season, with good results, between Lock 29 and the head of Mansills 
Island, and it is thought that the work proposed will be completed 
prior to the intended opening of the canal. 

The amount expended during the year is $9,886.13. 

(See Appendix Z 6.) 

7. Operating and care of Galena River improvement^ Illinois. — This 
improvement, consisting of a lock and dam in the Galena Eiver, was 
purchased by the United States in March, 1894, under provisions of 
the act of September 19, 1890, at a cost of $100,000. 

During the past fiscal year the lock was open for navigation two 
hundred and thirty-five days, in which time there passed through it 
3,131 boats and barges, carrying 12,540 passengers and 4,128 tons of 
merchandise, which traffic was about equal to that of the previous 
year. 

The draft that can be carried at extreme low water is 2 feet, as 
limited by the depth on the lower miter sill of the lock, which has an 
available length of 307 feet and width of 52 feet. 

The cost 01 operating and care of the improvement is provided for 
under an indefinite appropriation made by act of July 5, 1884. 

The amount expended during the year is $2,805.06. 

(See Appendix Z 7.) 

PLAN AND ESTIMATE OF COST OF IMPROVEMENT OF MISSISSIPPI RIVER 
BETWEEN THE MISSOURI RIVER AND ST. PAUL, MINN., MADE IN COM- 
PLIANCE WITH RHOSR AND HARBOR ACT OF MARCH 3, 1905. 

Eeport dated October 1, 1906, required by the river and harbor act 
approved March 3, 1905, on estimate of cost of securing a channel 6 
feet deep in the Mississippi River between the Missouri River and 
St. Patd^ Minn.^ was submitted by the district officer. The report was 
transmitted to Congress and printed in House Document No. 341, 
Fifty-ninth Congress, second session. The cost of this work, includ- 
ing work on the Eock Island and Des Moines rapids, is estimated at 
$ 20 , 000 , 000 . 

RESERVOIRS AT HEADWATERS OF MISSISSIPPI RIVER; IMPROVE- 
MENT OF MISSISSIPPI RIVER FROM ST. PAUL TO MINNExAPOLIS, 
MINNESOTA, OP RIVERS IN WISCONSIN AND MINNESOTA TRIBU- 
TARY TO MISSISSIPPI RIVER, OF WARROAD HARBOR AND RIVER, 
MINNESOTA, AND OF RED RIVER OF THE NORTH, MINNESOTA AND 
NORTH DAKOTA ; GAUGING MISSISSIPPI RIVER AT ST. PAUL, MIN- 
NESOTA. 

This district was in the charge of Lieut. Col. Geo. McC. Derby, 
Corps of Engineers, until November 17, 1906, and in the temporary 
charge of CoT. James B. Quinn, Corps of Engineers, from November 
18, 1906, to June 7, 1907, and of Capt. Edward H. Schulz, Corps of 
Engineers, since June 8, 1907. Division engineer, Lieut. Col. W. H. 
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Bixby, Corps of Engineers, to November 17, 1906, and since June 8, 
1907. 

7. Mississiffi River between Sf, Paul and Minneapolis^ Minn . — 
This stretch of river may be divided into three sections — lower, 
middle, and upper. The lower section, extending from the Omaha 
Railroad bridge in St. Paul to the mouth of the Minnesota River, is 
navigable, in its natural condition and during low water, for boats 
drawing 3 feet of water. Its further improvement is not now re- 
quired. The middle section, mouth of the tonnesota River to Minne- 
haha Creek, has a swift current and a narrow channel of about 2^- feet 
depth. It is possible for the smaller boats to navigate it, but up- 
stream freighting upon it is impracticable. No provision has been 
made for the improvement of this section. The upper section, Min- 
nehaha Creek to Washington Avenue Bridge, in Minneapolis, may 
be subdivided into two sections, the first extending from Minnehaha 
Creek to Lock No. 2 and the second from Lock No. 2 to Washington 
Avenue Bridge. The first subdivision of the upper section is very 
similar to the middle section; the second subdivision was originally 
a succession of shallow rapids, separated by deeper pools. The 
ruling low-water depth was about 2 feet, and the swift current pre- 
cluded in low stages the upstream passage of boats drawing more 
than 12 to 15 inches. The risks run and the expenditure of power 
required to navigate this section effectually prevented its use even by 
small-draft boats. 

The project is for the improvement of the upper section, and was 
submitted March 1, 1894. It called for the construction of two dams, 
with locks of the same dimensions as those of the Des Moines Rapids 
Canal, and with 5 feet on the lower miter sills at low water. The proj- 
ect was approved by Congress and construction work inaugurated by 
the river and harbor act of August 18, 1894, which provided for com- 
mencing the construction of Lock and Dam No. 2, located near 
Meekers Island. The river and harbor act approved March 3, 1899, 
authorized the completion of Lock and Dam No. 2, together with 
Lock and Dam No. 1, under continuing contracts or otherwise, at a 
total cost, for both locks and dams, of $1,166,457. An increase in the 
limit of cost to $1,466,000 was authorized by the river and harbor act 
approved March 3, 1905. This act authorized continuing contracts 
for the completion of the work in the sum of $299,543, of which 
$239,543 still remains to be appropriated. 

The amount expended to June 30, 1907, was $932,572.81, of which 
the sum of $2,792.43 was for the repair of the west bear-trap sluice 
gate at Lock No. 2 and should be classed as maintenance. 

During the year the sum of $13.19 w^as received from the sale of 
condemned material and for blueprint copies of maps. 

During the year the damaged floor of Lock No. 2 was removed and 
a new floor laid of large paving stones on gravel filling. The west 
bear-trap sluice gate at Lock No. 2 was examined and repaired. The 
interior of the gate was found to contain a deposit of river silt, gravel, 
and bark, which prevented it from going within 2 feet of its normal 
condition when down. Most of the rods attached to the holding-down 
chains were broken or badly bent. This was caused by the rods being 
prevented by the sediment from falling as intended, and when the 
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gate was lowered the rods were struck and bent over or broken off 
short. The sediment was removed and the rods were taken out and 
replaced with chains. On account of the danger of high water, the 
east gate was not examined, but it is undoubtedly in the same con- 
dition and will be repaired when the river has fallen sufficiently. 

Excavation for land wall of the lock was resumed and at the end 
of the fiscal year 2,400 cubic yards of the wall had been put in. 

Lock No. 2 is now open for navigation and vessels drawing 4 feet 
or less with sufficient power to stem the swift current below the lock 
are now able to reach the steamboat landing at Minneapolis at and 
above the 3-foot stage of the river maintained during the low-water 
season through the oj)eration of the reservoirs at the lieadAvaters of 
the Mississippi. On May 19, 1907, the Itura^ of Minneapolis, was 
locked through, being the first power boat to go through the lock. 

The usual variation of water surface at Lock No. 1 is 7 feet and the 
maximum 16 feet. 

The head of navigation for large boats is now the mouth of the 
Minnesota Eiver. Freight boats and raft boats can and do navigate 
this portion. The reach from the mouth of the Minnesota River, to 
Minnehaha Creek, a distance of 3.4 miles, is available for light-draft 
excursion boats and is regularly used by them. 

At the present time the principal commerce is the passage of logs, 
loose and rafted. During the calendar year 1906 75,000,000 feet 
B. M. of logs, approximately 300,000 tons, with an estimated value 
of $900,000, was floated loose on the upper and middle sections and 
towed in rafts by steamboats over the lower section. The excursion 
business on the lower and middle sections amounts to about $15,000 
per annum. 

The construction of the two locks and dams will develop a pas- 
senger traffic between St.- Paul and Minneapolis, and it is expected to 
reduce the freight rate on flour and grain shipped from Minneapolis. 

It is proposed to expend the amount estimated as a profit abl-e 
expenditure during the fiscal year 1909 in the construction of a lock- 
tender’s dwelling at Lock and Dam No. 2 and completing Lock and 
Dam No. 1. 

By act approved June 25, 1906, Congress created a Commission to 
examine and report to the Secretary of War concerning the use by 
the United States of the waters of the Mississippi River flowing over 
the dams between St. Paul and Minneapolis, Minn. Lieut. Col. 
G. McC. Derby, Corps of Engineers; Capt. Amos W. Kimball, quar- 
termaster, U. S. Army, and Chief Engineer Carl M. Green, U. S. Rev- 
enue-Cutter Service, were appointed members of the Commission. 
Owing to the inability of the members of the Commission to arrange a 
meeting, for various reasons, the Secretary of War designated Maj. 
W. V. Judson, Corps of Engineers, to serve in lieu of Lieut. Col. G. 
McC. Derby, Corps of Engineers, who was away on leave of absence ; 
and J. E. Woodwell was designated by the Secretary of the Treasury 
to serve in lieu of Chief Engineer Carl M. Green. The recognized 
commission has had one meeting at St. Paul, but has not yet submitted 
its final report. 
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July 1, 1906, balance unexpended $315, 120. 02 

Amount appropriated by sundry civil act approved March 4, 1907 — 30, 000. 00 
Amount derived from sales 13. 19 


345, 133. 21 

June 30, 1907, amount expended during fiscal year : 

For works of impiwement $48, 443. 40 

For maintenance of imx)rovement 2, 792. 43 

51, 235. 83 


July 1, 1907, balance unexpended 293, 897. 38 

July 1, 1907, outstanding liabilities 8, 870. 95 


July 1, 1907, balance available 285, 026. 43 


July 1, 1907, amount covered by uncompleted contracts 5, 400. 00 

Amount (estimated) required for completion of existing project — 239,543.00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 239, 543. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix A A 1.) 


Reservoirs at headwaters of Blississippi River ^ and Mississippi 
River between Brainerd and Grand Rapids^ Minn. — The original 
project, adopted January, 1880, calls for the construction of 41 reser- 
voirs in Wisconsin and Minnesota to collect surplus water, prin- 
cipally from precipitation of winter, spring, and early summer, to 
be systematically released during the low-water season, so as to 
benefit navigation on the Mississippi Eiver below. Estimated cost, 
exclusive of land and flowage easements, $1,809,083. Dams have been 
constructed at Lake Winnibigoshisli, Leech Lake, Pokegama Falls, 
Pine Eiver, and Sandy Lake. 

Eeasons are given in the Annual Eeport of the Chief of Engineers 
for 1887, page 1681 et seq., for limiting the system at that time to 
the reservoirs then actually constructed. 

The river and harbor act approved March 2, 1907, authorized the 
construction of a low reservoir at Gull Lake, Minnesota, project No. 
1, which contemplates providing a reservoir to hold one year’s supply 
of water — flowage line, 1,197 feet above sea level; capacity, 3,000,- 
000,000 cubic feet — at an estimated cost of $70,000, provided that the 
necessary land and flowage easements be furnished free of cost to the 
United States. The said act also authorized the reconstruction of 
Sandy Lake dam, without a lock for steamboats, at an estimated 
cost of $75,000. As the present dam has a navigable lock in con- 
nection with it, the elimination of the lock in the proposed new 
structure caused considerable protest, as the present lock has been 
in constant use since the present structure was built. It is under- 
stood that an effort will be made at the next session of Congress 
to obtain an additional appropriation to provide for the reconstruc- 
tion of the lock also. In my opinion the lock should be provided 
for, and would require an additional appropriation of $50,000. 

The amount expended to June 30, 1907, was $1,387,441. During 
the year the sum of $38.65 was received from sale of condemned 
material. The expenditures cover cost of construction of five dams 
and their operating machinery; the reconstruction of the dams at 
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Lake Winnibigoshish, Leech Lake, and Pokegama Falls; reconstruc- 
tion of Pine River dam; superintendence and contingencies; certain 
awards for damages; purchase of lands and flowage easements; 
repairs and partial renewals; operating the dams up to February 
1895 ; and the removal of overhanging trees, snags, and other obstruc- 
tions to navigation on the Mississippi River between Grand Rapids 
and Brainerd, Minn. 

The expenditure has resulted in benefit during the low-water 
season to the navigable portions of the Mississippi River from Cass 
Lake, Minn., to Lake Pepin and below, and incidentally in the miti- 
gation of the floods in the river above St. Paul. 

The project at present is to replace the original timber structures 
by permanent dams of concrete or masonry ; to construct a con- 
crete dam at Gull Lake, Minnesota ; to define by proper surveys the 
areas which are occupied for flowage or other purposes in the con- 
struction and operation of the reservoirs ; and to acquire by purchase 
necessary rights not yet obtained over such areas. The project 
also includes the improvement of the Mississippi River between 
Brainerd and Grand Rapids, Minn., by the removal of snags and 
other obstructions. 

For original plans and surveys, see Annual Reports of the Chief 
of Engineers for 1870, page 285; 1875, page 441; 1879, page 1206; 
1881, pages 1761 and 2748; 1882, page 1830; 1885, page 1749; also re- 
port of Board of 1880, Annual Report of the Chief of Engineers for 
1881, page 1763. Modifications, Annual Report of the Chief of En- 
gineers for 1883, page 1472. Effects on low-water stages. Annual 
Reports of the Chief of Engineers for 1886, page 1503; 1887, page 
1669. Board of 1887 disapproved extension to St. Croix, Chippewa, 
and Wisconsin rivers. Annual Report of the Chief of Engineers for 
4887, page 1680. Description of dams, 1881, page 1763; 1883, page 
1456; 1887, page 1667; 1901, page 23lk History, 1892, page 1824; 
1901, page 2309. For regulations prescribed by the Secretary of 
War for operating, see page 1830, report for 1896. Crevasse, Pine 
River reservoir, page 1844, report for 1896, and page 1813, report 
for 1897. Second cut in natural embankment. Pine River reservoir, 
page 2184, report for 1899. Description of Lake Winnibigoshish 
dam, as reconstructed, page 2313, report for 1901. 

During the year the reconstruction of Pine River dam was com- 
pleted. Plans and specifications for the reconstruction of Sandy 
Lake dam, without a lock for steamboats, were prepared. Condemna- 
tion proceedings for the acquisition of the balance of the land and 
flowage easements required were inaugurated. Snags and sunken 
logs were removed from the channel, and overhanging trees and 
brush were cut along the banks of the Mississippi River between 
Grand Rapids and a point about 9 miles above Brainerd, Minn. 

Before work was commenced on the Mississippi River between 
Brainerd and Grand Rapids, Minn., the channel was seriously ob- 
structed by snags and sunken logs, and the banks were covered with 
overhanging trees and bushes, making steamboat navigation both 
difficult and dangerous. The work done during the past four years 
has resulted in a greatly improved channel. 
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The maximum draft that can be carried at low water depends upon 
the amount of water that is being released from the reservoirs. This 
amount varies with the requirements of navigation, but a depth of 4 
feet could readily be maintained throughout the low-water season if 
it were necessary. The usual variation in the level of the water sur- 
face is about 10 feet. Cass Lake, Minn., is the head of navigation 
on the river, though it is interrupted by dams without locks at Min- 
neapolis and several points above. There are no such obstructions 
between Brainerd and Grand Eapids, a distance of 182 miles. 

There are five steamboats operating on the Mississippi River 
between Brainerd and Grand Eapids. During the year they carried 
about 5,550 passengers, about 11,900 tons of manufactured lumber, 
and about 14,700 tons of general merchandise. The estimated value 
of the last two items is $1,078,050. About 410,000,000 feet B. M. of 
logs, about 1,435,000 tons, was floated down the river, their value 
being about $4,920,000. There are no railroads paralleling the river 
on this stretch of 182 miles; settlers are mainly dependent upon the 
river as a means of transportation or are compelled to haul long dis- 
tances by team. 

The navigation interests most particularly benefited by the reser- 
vior system, in addition to the above, are the steamboats operating on 
the Mississip|)i River from St. Paul down. 

The effect of the project on freight rates is far-reaching as it 
makes steamboat transportation possible between Brainerd and Grand 
Eapids, where freight would otherwise have to be carried by wagon, 
and it makes it possible to maintain the river at St. Paul at or above 
a 3-foot stage when it would otherwise be liable to fall to zero or 
below. The railroad freight from St. Paul to St. Louis, 600 miles, 
is only 5 per cent higher than the rate from St. Paul to Chicago, 400 
miles. Steamboat freight rates to common points below St. Paul 
are about one-third lower than those of the railroads. 

Recent surveys having shown that owing to errors in the original 
surveys the United States failed in some cases to secure the flowage 
right on all the land affected by the reservoirs, fee title or flowage 
easements were obtained during the year on 91 tracts, aggregating 
517 acres, at a cost of from $3 to $5 per acre for fee title, and $1 to $3 
per acre for flowage easements. This, with 4,785 acres of public and 
State lands on which flowage easements have been reserved, makes 
a total of 8,006 acres on which fee title or flowage easement has been 
obtained since the completion of the resurvey of the reservoirs in 
1903. 

Of the expenditures during the year $9,702.48 was expended in the 
reconstruction of Pine River dam; $2,880.43 in the improvement of 
the Mississippi River between Brainerd and Grand Eapids ; $4,483.32 
in the purchase of lands and easements required for flowage from the 
reservoirs, and $3,690.45 for administration and office expenses. 
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July 1, 1906, balance unexpended - ^$158, 815. 68 

Amount appropriated by river and harbor act approved March 2, 

1907 145, 000. 00 

Amount derived from sales S8. 65 


303, 854. 33 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 20, 756. 68 


July 1, 1907, balance unexpended 283, 097. 65 

July 1, 1907, outstanding liabilities 2, 453. 39 


July 1, 1907, balance available 280, 644. 26 

(See Appendix A A 2.) 

S, Oferating and care of reservoio'^s at headwaters of Mississiffi 
River . — The river and harbor act of August 18, 1894, made applica- 
ble to the reservoirs at headwaters of Mississippi Eiver, so far as 
concerns their care, preservation, and maintenance,” the provisions 
of the general appropriation for Operating and care of canals and 
other works of navigation, indefinite,” coiitained in section 4 of the 
river and harbor act of July 5, 1884. The first allotment was made 
January 25, 1895, and the expenses from February 1, 1895, have been 
paid from the indefinite appropriation. 

The reservoir system was built by the Government primarily for 
the benefit of navigation on the Mississippi Eiver and incidentally to 
mitigate its floods. The system is operated by impounding the ivaters 
in excess of the natural loiv-water flow at times when this excess is 
not needed by navigation and releasing during the low -water season 
of navigation such a volume of water as will maintain the gauge at 
St. Paul at a minimum height as much above low water as the 
available water in storage will permit. The district officer states that 
without the addition of stored Avaters from the reservoir system the 
river at St. Paul is liable to fall to a stage of 0.2 foot, as happened 
in July and August, 1894, or to minus 0.9, as happened in April, 1896, 
and would have happened also in August, 1894, but for the timely 
arrival of water from the reservoirs, whereas with judicious and 
economical use of the reservoir Avater it is quite practicable to keep 
the gauge at St. Paul from ever falling below 3 feet during the 
season of navigation. This is a A^ery substantial benefit. On the 434 
miles of river above St. Paul, where the stream is smaller, a still 
greater effect can be obtained. 

The effect of the reservoirs in mitigating the floods of the upper 
Mississippi is equally pronounced. Were it not for holding back 
in the reservoirs the flood waters of a drainage basin 3,265 square 
miles in extent the flood height betAveen Sandy Eiver and Aitkin 
Avould often be several feet higher than it is during the spring and 
early summer. 

Amount expended to June 30, 1907, $234,756.46. 

All five reservoirs have been operated during the entire year. 
During the year necessary repairs Avere made to the dams and quar- 
ters, and to the telephone lines between Winnibigoshish and Leech 
Lake dams and Bena, Minn., between Sandy Lake dam and 
McGregor, Minn., and between Pine Eiver dam and Pequot, Minn. 

For capacities of reservoirs, maps of region, and comparison of 
rainfall and run-off, see Annual Keports of the Chief of Engineers 
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for 1896, page 1841, and 1905, page 1678. For break in Pine Eiver 
reservoir, see Annual Keports of the Chief of Engineers for 1896, 
page 1844, and for 1897, page 2144. For diagrams showing how 
much water had been stored each year in each reservoir, see Annual 
Report of the Chief of Engineers for 1900, Part 4, page 2798. For 
distribution of liabilities incurred during the fiscal years 1898 to 1905, 
see Annual Report of the Chief of Engineers for 1905, pages 1676- 
1677. For Report of Board of Engineers upon matters connected 
with the operation of the reservoirs, see Annual Report of the Chief 
of Engineers for 1906, Part 2, page 1443. 

Leech Lake reservoir when full being about 4 feet below the level 
of Lake Winnibigoshish reservoir, a channel between the two would 
make it possible to draw off the surplus water from Lake Winni- 
bigoshish reservoir, storing it in Leech Lake, to great advantage at 
times. Such a channel could be constructed at small expense. The 
efficiency of the reservoir system could also be greatly increased at 
small expense by dredging the channels above the dams and those 
connecting the various lakes that constitute the reservoirs. The 
aprons of the dams are now several feet below the level to which the 
water can be drawn down through the existing contracted channels. 

(See Appendix A A 3.) 

A Si- Croix River ^ Wisconsin and Minnesota , — Before the im- 
provement was begun the low-water depth in the channel above 
Lake St. Croix was but 2 feet on many of the bars. In Lake St. 
Croix the channel over the ITudson and Catfish bars was narrow 
and tortuous. 

The project adopted in 1875, and amended as to cost in 1882 and 
1889, contemplated the removal of snags, bowlders, and bars, and 
the contraction of the low-water channel from Taylors Falls to the 
head of Lake St. Croix, and widening and straightening the chan- 
nel where it is narrow and tortuous in Lake St. Croix by dredging 
and contraction Works. The improvement of the harbor and water 
front of Stillwater, Minn., was added by the river and harbor act 
of June 3, 1896. The object of the improvement was to furnish a 
channel 3 feet deep from Taylors Falls to the confluence with the 
Mississippi River, 52.3 miles, and to better the harbor facilities at 
Stillwater. The last estimate placed the cost at $136,700. The full 
amount of the estimate had been appropriated and expended by 1903 
and the results sought had been achieved. Since that date but small 
appropriations have been available, which in the average have not 
been sufficient for the maintenance of the improvement. The chan- 
nel above Stillwater has deteriorated to a. depth of 2| feet, and is 
also much obstructed with snags and sunken logs. 

The amount expended to June 30, 1907, was $143,533.3.4, of which 
the amount spent since 1900, $12,123.84, was for maintenance only. 

During September and October, 1906, the bar at Sweazys Landing 
was dredged for a distance of 143 feet, 60 feet wide; and 4 feet deep 
at low water. The training dam at that point was repaired, about 
300 feet of it being raised 2-| feet. In May and June, 1907, the 
entire dredging fleet and machinery was thoroughly overhauled and 
repaired at a cost of $1,371.38. The fleet was taken up to Osceola, 
Wis., and dredging the bars in that vicinity was commenced just 
prior to the close of the fiscal year. 
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Eegular appropriations of $3,600 per annum are needed for the 
maintenance of this improvement. 

The maximum draft that could be carried June 30, 1907, at low 
water was 3 feet at and below Stillwater. Taylors Falls, about 52 
miles from its mouth, is the head of navigation on this stream, and 
the entire reach is navigable. The usual variation of level of water 
surface is about 6 feet. 

The tonnage passing over the river was approximately 330,000 
Ions in loose logs and tows of lumber and log rafts during the season 
of 1906. A few steamboats made occasional trips from Stillwater 
to Taylors Falls during the season, and one is now running regularly 
between Taylors Falls and Osceola. Steamboat operations have 
been greatly interfered with heretofore by the running of loose logs 
in immense numbers and by cutting off the natural low-water flow of 
the river at dams controlled by the lumbermen. Logging operations 
are, however, now rapidly declining on this stream, and the principal 
obstruction to its use for general navigation is now the inadequate 
depth on the bars and the unsafe condition of the channel, due to 
snags and sunken logs. There are sixteen steamboats at Stillwater 
engaged in handling loose logs and rafting them to points below. 

The effect of the project on freight rates is indirect, if any, for 
the river has practicaly been unnavigable of recent years above Still- 
water and there are no freight boats plying on the river. 

Reference to report on examination ordered by the river and harbor 
act of March 3, 1905, will be found in the Annual Report of the Chief 
of Engineers for 1906, Part 1, page 483. 

July 1, 1906, balance unexpended $2, 880. 65 

Amount appropriated by river and harbor act approved March 2, 1907- _ 4, 000. 00 


6, 880. 65 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 3, 048. 99 

July 1, 1907, balance unexpended 3, 831. 66 

July 1, 1907, outstanding liabilities - 656. 90 

July 1, 1907, balance available 3, 174. 76 

(See Appendix A A 4.) 


5, Minnesota River^ Minnesota . — ^Under original conditions the 
river was navigable at high stages of water between Mankato and 
the mouth, a distance of about 114 miles. Above Mankato it was 
navigable only during short periods of high water. Along its entire 
navigable portion it was obstructed with great numbers of snags, 
bowlders, and overhanging trees. 

The original jiroject was adopted by Congress March 2, 1867, and 
provided fdr an oiien-channel improvement from Yellow Medicine 
River to the mouth, 237 miles, by removing snags and bowlders ; esti- 
mate of cost, $117,000. This project was modified in 1893 to include 
the construction of a low-water dam across the mouth of the river at 
Pike Island and the dredging of the Fort Snelling chute at the head 
of Pike Island, through which the low-water discharge of the river 
is diverted by the dam. The dam does not affect high-water condi- 
tions, as it barely causes a ripple on the surface of the water at a 
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bank-full stage. Amount expended to June 30, 1907, $135, 354.23, of 
which $3,854.98 was for maintenance of existing improvements. 

Appropriations since 1896 have been very^ small and irregular and 
have all been applied to the maintenance of the improvement at the 
mouth of the river, for wdiich purpose they have not been sufficient. 
The bar across the F ort Snelling chute re-forms whenever the Missis- 
sippi Eiver is higher than the Minnesota and requires dredging every 
year to keep the channel in good order. 

During the season of 1906 the river was at a fairly high stage, and 
the channel was therefore of sufficient depth at the mouth to permit 
the passage of boats without serious difficulty, and the small amount 
of redredging that could have been done with the funds available 
was unnecessary. A few overhanging trees and snags in the Fort 
Snelling chute were removed. 

Eegular appropriations of $2,000 per annum are needed for the 
maintenance of this improvement. 

The maximum draft that could be carried June 30, 1907, at low 
water is limited to about 2 feet on account of the undredged portion 
of the bar at the outlet. Immediately above this bar a depth of 6 
feet exists to Shakopee, 24 miles, and 5 feet to Chaska, 29 miles from 
the mouth. Little Eapids, 37 miles' from the mouth, may be consid- 
ered the head of navigation at present, although at high stages navi- 
gation is possible to Le Sueur, 88 miles from the mouth. 

No commerce now exists on this stream, except that of small 
pleasure launches and occasional excursion steamers, the river not 
having been maintained in such condition as to make other commerce 
possible. 

Until a constant and sufficient low-water depth is assured, which 
can only be by such regularity in the appropriations as will permit 
annual dredging at the outlet, this stream can have no effect on com- 
merce or freight rates, as vessels of commercial size can not ordi- 
narily enter it. 

For historical sketches see Annual Eeport of the Chief of Engineers 
for 1879 and 1894, pages 1182 and 1725, respectively. 


July 1, 1906, balance unexpended $163. 64 

Amount appropriated by river and harbor act approved March 2, 1907- 2, 000. 00 


June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 17. 87 

July 1, 1907, balance unexpended 2, 145. 77 

(See Appendix A A 5.) 


6. Bed River of the Norths Minnesota and North Dakota , — When 
the improvement of this river began the navigation of the reach 
from Breckenridge to Moorhead, 97 miles, was difficult at all stages 
and impossible at low water. The second reach, from Moorhead to 
Grand Forks, 155 miles, had a ruling depth at low water of 1.5 feet. 
The third reach, from Grand Forks to the boundary line of the 
United States, 143.5 miles, had a ruling low-water depth of 2 feet. 
The low-water navigation of Eed Lake Eiver was obstructed by 
bowlders between Thief Eiver Falls and High Landing, a distance 
of 35 miles, and by a bad bar at the outlet of Eed Lake. 
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Tlie original estimated cost for improvement of Eed Eiver of the 
North was $364,598.17, increased in 1883 to $398,598.17. The esti- 
mate was revised in 1887 after Congress had substituted an open- 
channel improvement for lock and dam at Goose Eapids, and placed 
at $252,598.37. An increase of the latter estimate was authorized 
May 8, 1893, to $310,320. Congress in 1896 added $5,000 to the esti- 
mate of cost by attaching the improvement of Eed Lake Eiver to the 
project. In 1899, $4,000 of the $10,000 authorized was allotted to 
Eed Lake Eiver, so that the present estimate of cost is $319,320 for 
both rivers from the beginning of operations. 

Eed Lake Eiver has been under improvement as part of the Eed 
Eiver of the North, in accordance with the river and harbor act of 
June 3, 1896, but owing to the limited amount of* funds available 
nothing has been done since 1900, and in 1905 the floating j)lant at 
Thief Eiver Falls was sold by authority of the Secretary of War. 

The object of the improvement is to provide an open channel on 
the Eed Eiver of the North from Breckenridge to the northern 
boundary line, 395.5 miles, as follow^s: 

1. Breckenridge to Moorhead (97 miles), a channel capable of being navi- 
gated during high and medium stages of water. 

2. Moorhead to Grand Forks (155 miles), a channel 50 feet wide and 8 feet 
deep at low water. 

8. Grand Porks to the northern boundary line (148.5 miles), a channel GO 
feet wide and 4 feet deep at low water. 

Also to provide a 3-foot open-channel improvement of Eed Lake 
Eiver and Eed Lake from Thief Eiver Falls to and including Eed 
Lake, a total distance of 135 miles. 

The total amount expended to June 30, i907, including work on 
Eed Lake Eiver, was $325,191.94, of which the expenditui’es since 
1902, amounting to $22,778.34, have been for maintenance only, the 
appropriations having been insufficient to carry on the original 
project. The sum of $149.50 has been returned to the appropriation 
by the sale of condemned material. 

During the year the dredging fleet at Grand Forks was repaired. 
The worst bars in the vicinity of Grand Forks were dredged to a 
low-Avater de|)th of 3 feet and width of 60 feet, over a stretch of about 
18 miles, 18,900 cubic yards being removed. With the excavated 
material 3,855 linear feet of training dikes was formed, and 295 over- 
hanging trees and snags and 3 bowlders were removed. In the 
spring of 1907 the dredging fleet and machinery were overhauled 
and repaired at a cost of $509.03. 

On June 30, 1907, the object of the improvement had not been 
attained on the first division of the Eed Eiver of the North, which 
has for some years been closed, by highway bridges, against all navi- 
gation. The desired results were obtained some years ago on all 
but 13 miles of the second division, but owing to shortage of funds, 
which has prevented sufficient dredging being done to maintain the 
improvement, the navigable depth on this division is now only 2 feet 
at low water. On the third division the object of the improvement 
was achieved in 1902, but for the reason given above the navigable 
depth is now only 3.5 feet at low water. 
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On Red Lake River work has been confined to the removal of 
snags, bowlders, and similar obstructions from the channel. Its 
navigable depth does not exceed 1.5 feet at low water. 

Work on these streams has of late been confined to dredging the 
worst bars in the channel of Red River of the hTorth in the vicinity 
of Grand Forks, N. Dak., and should be classed as maintenance 
only. It has been estimated that $7,500 would be required annually 
for this work. 

Belmont, N. Dak., about 35 miles by river south of Grand Forks, 
may be considered at present the head of navigation on Red River of 
the North, as above this point the river is obstructed by fixed bridges, 
which are, however, unauthorized by law. The distance from Bel- 
mont to the international boundary line is about 180 miles. 

Red Lake River is navigable from Thief River Falls, Minn., to 
the outlet of Red Lake, about 35 miles, and Red Lake is also navi- 
gable. Below Thief River Falls the river is not now navigable, 
owing to the existence of numerous rapids and several dams. 

The usual variation in the level of the water surface of Red River 
of the North is about 25 feet, with a maximum difi'erence between 
extreme high and low water of 49 feet. On Red Lake River the usual 
variation is about 3.5 feet, with a maximum of 6 feet. 

Navigation on the Red River of the North is at present confined to 
comparatively short reaches north and south of Grand Forks, and 
consists mainly in the transportation of wheat to Grand Forks by 
2 steamboats and 12 barges. The tonnage during the years 1900- 
1906 was as follows: 1900, 20,000; 1901, 20,000; 1902, 20,086; 1903, 
28,353; 1904,19,295; 1905,22,353; 1906,13,965. 

On Red Lake River 4 boats carried general merchandise and 
passengers to points on Red Lake, the total tonnage in 1906 being 
estimated at about 300; 625 passengers were carried. Fifty-five 
million feet B. M. of logs was run on the river during the year. 
Five steamboats are running on Red Lake, towing the above 55,000,- 
000 feet of logs to the head of Red Lake River. 

Apparently the Red River of the North has a noticeable effect on 
railroad freight rates, as the rate on wheat from Pembina to Duluth 
or Minneapolis is only 11 cents, whereas it is 14 cents from Rugby, 
which is about the same distance west of Grand Forks as Pembina 
is north of it. The river rates are from 70 to 50 per cent less than 
the railroad rates between common points. 

For physical characteristics see Annual Reports of the Chief of 
Engineers for 1874, page 295; 1875, page 370; 1878, page 730; 1879, 
page 1192. For plans of improvements see Annual Reports of the 
Chief of Engineers for 1874, page 297; 1879, page 1191; 1881, page 
1757. For revisions of projects see Annual Reports of the Chief of 
Engineers for 1883, page 1450; 1887, page 1712. For description of 
large landslide caused by Northern Pacific Railroad embankment, see 
Annual Report of the Chief of Engineers for 1898, page 1831. Ref- 
erence to report on examination ordered by the river and harbor act 
of March 3, 1905, will be found in the Annual Report of the Chief of 
Engineers for 1906, Part 1, page 483. 
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July 1, 1906, balance unexpended 442. 11 

Amount appropriated by river and harbor act approved March 2, 1907- 15, 000. 00 
Amount derived from sales 


18, 591. 61 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 

July 1, 1907, balance unexpended 

July 1, 1907, outstanding liabilities 067. 41 

July 1, 1907, balance available 513. 15 

(See Appendix A A 6.) 


7. Warroad Earbor and Warroad River^ Minnesota . — The river 
and harbor act of 1899, as amended by the act approved June 6, 1900, 
appropriated $3,000, or so much thereof as might be necessary, for 
improving the mouth of Warroad River, Minnesota. Under this ap- 
propriation no work was undertaken beyond making surveys, the 
balance of funds available having been held subject to action by Con- 
gress upon a preliminar}^ report, plans, and estimate submitted June 
6, 1900, and published in the Annual Report of the Chief of Eiigi- 
neers for 1901, page 2356. The estimate was $45,000 for a dredging 
plant and two years’ operating expenses. The river and harbor act 
of 1902 appropriated the amount estimated. The House Committee 
on Rivers and Harbors, by resolution, referred this project to the 
Board of Engineers for Rivers and Harbors, for report on the desir- 
ability of continuing the same or any modification thereof. The re- 
port of the Board was made December 22, 1903, and is printed in the 
Annual Report of the Chief of Engineers for 1904, page 2253. 

An extension of the project was definitely specified by the river and 
harbor act of 1905, which appropriated $35,000 for dredging a chan- 
nel 100 feet wide and 7 feet deep from the inner end of the channel 
dredged in 1904 to the boat landing at Warroad, with a turning chan- 
nel for boats at the inner harbor. 

The outlet of Warroad River is the only natural harbor in the 
United States on the Lake of the Woods. Before dredging was com- 
menced, the ruling depth of water on the bar at the mouth of the 
river was about 3-| feet, and on the outer bar 5 feet, at a stage of 7.2 
feet on the lake gauge. The channel of the river to the steamboat 
landing was deep but tortuous. 

The amount expended to June 30, 1907, was $70,717.59, of which 
$10,951.19 was for maintenance by redredging excavated channel. 

Dredging was continued throughout the working season, and both 
the outer and inner bars were dredged. A minimum depth of 12 feet 
was secured on the bars and 9 feet in the inner channel at a stage of 
7.2 feet on the lake gauge. A total of 75,039 cubic yards of material 
was removed, at a cost of about 9.94 cents per cubic yard. The 
dredging fleet and machinery were repaired at a cost of $1,562.37. 

On June 30, 1907, a channel 100 feet wide and the full depth re- 
quired by the project had been dredged. The turning channel in the 
inner harbor had been completed. The maximum draft that can be 
carried over this completed portion is 8 feet at a stage of 7.2 feet on 
the lake gauge. This provides navigation facilities for any boat now 
operating on Lake of tlxe Woods. 
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On account of the beary windstorms which are prevalent on Lake 
of the Woods the dredged channel shoals up when operations are 
suspended. This necessitates redredging the excavated channel each 
season. The cost of this work of maintenance is approximately one- 
third of the amount expended each year. 

The town of Warroad, now 7 years old, has a population of about 
1,000, and the adjacent country is rapidly filling up with settlers. 
The imports of Warroad increased from 254 tons in 1900 to 4,000 tons 
in 1906. During the same period the exports increased from 1,215 
tons to 28,684 tons. 

Two steamboats, 4 sailing vessels, and 2 gasoline boats made regular 
trips to and from Warroad during the season of 1906, carrying 3,200 
tons of freight and 3,260 passengers. There are now upward of 25 
steamboats, from 10 to 500 tons capacity, navigating Lake of the 
Woods. 

It is not apparent that this improvement can have any direct effect 
on railroad freight rates, as the common points of lake and railroad 
are not competitive, owing to the roundabout railroad routes. The 
steamboat rates to such common points are 75 to 50 per cent less than 
the railroad rates. 


July 1, 1906, balance unexpended $23, 233. 60 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 10, 951. 19 

July 1, 1907, balance unexpended 12, 282. 41 

July 1, 1907, outstanding liabilities 2, 360. 21 

July 1, 1907, balance available 9, 922. 20 

July 1, 1907, amount covered by uncompleted contracts 1, 719. 00 

Amount (estimated) required for completion of existing project 13, 500. 00 

(See Appendix A A 7.) 


8. Survey of Otter Tail Lake and Otter Tail River and Red Lake 
and Red Lake River ^ Minnesota^ and of Big Stone Lake and Lake 
Traverse^ Minnesota and South Dakota, — The river and harbor act 
approved June 13, 1902, provided for the continuation of these sur- 
veys, which w^ere ordered by Congress with a view to the construc- 
tion of reservoirs for the improvement of the navigation of Red 
River of the North and Minnesota River. 

Preliminary reports were submitted in April, 1900, and are printed 
in the Annual Report of the Chief of Engineers for 1900, pages 2828- 
2836. A final report was submitted August 11, 1903, and printed in 
the Annual Report of the Chief of Engineers for 1904, page 2260 
et seq. 

Amount expended on all projects to June 30, 1907, $17,289.10. 

During the year gaugings were made at Grand Forks, N. Dak., on 
Red River of the North and on Red Lake River, and at Wahpeton, 
N. Dak., on Red River of the North. 

It is proposed to reserve the available funds for the purpose of 
making hydrological observations during the next flood affecting 
these localities. 


510 BEPORT OE TELE CHIEF OF ENGINEERS, U. S. ARMY. 


July 1, 1906, balance unexpended $9, 179. 02 

June 80, 1907, amount expended during fiscal year 968. 12 

July 1, 1907, balance unexpended 8? 210. 90 

July 1, 1907, outstanding liabilities 11. 00 

July 1, 1907, balance available — S, 199. 90 

(See Appendix A A 8.) 


9. Gauging Mississippi River at or near St Paul^ Minn. — This work 
is provided for by allotment from the permanent annual appropria- 
tion of $9,600 made by the river and harbor act of August 11, 1888, 
as amended by section 9 of the river and harbor act of June 13, 1902, 
for the purpose of securing the uninterrupted gauging of the waters 
of the Mississippi Eiver and its tributaries. No gaugings were made 
until the fall of 1899. Since then gaugings have been made as fre- 
quently as the funds available would permit and the conditions justi- 
fied the expenditure. For location of gauges, see map facing page 
1832, Eeport of the Chief of Engineers for 1898. 

Tables showing relation of rainfall to run-off in the Mississippi 
Valley above St, Paul are printed on page 2169, Eeport of the Chief 
of Engineers for 1897. The slope of the Mississippi Eiver between 
Minneapolis and St. Paul is shown in the Eeport of the Chief of 
'Engineers for 1900, page 2823. 

Amount expended to June 30, 1907, $6,510.88. 

During the year the gauges between Minneapolis and the mouth 
of the Minnesota Eiver were read from time to time, as required, and 
gaugings made in the river between Lock No. 2 and Lock No. 1. 


July 2, 1906, allotment for fiscal year 1907 $500. 00 

July 1, 1907, balance unexpended 500.00 

July 1, 1907, outstanding liabilities! 250. 92 

July 1, 1907, balance returned to Treasury ^ 249. 08 

(See Appendix A A 9.) 


10. Survey of Lake Minnetonka.^ Minnesota. — The river and harbor 
act approved March 8, 1905, provided for the survey of Lake Minne- 
tonka for the purpose of charting only. An allotment of $7,000 was 
made for the purpose. 

Amount expended to June 30, 1907, $5,718.73. 

The survey has been completed, the map has been made, and an 
edition of 2,000 charts printed by photolithography. 

The charts are sold at 50 cents each, or $-1.50 for 10 copies. At 
the end of the fiscal year 442 copies had been sold and 41 copies dis- 
tributed to institutions and individuals for educational purposes. 
The proceeds of sales amounted to $216.55 at the end of the fiscal 
year. 


July 1, 1906, balance unexpended $1, 558. 44 

June 30, 1907, luoceeds of sales, during fiscal year 216. 55 

1,769-99 

June 30, 1907, amount expended during fiscal year 272. 17 

July 1, 1907, balance unexpended 1, 497. 82 
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EXAMINATION MADE IN COMPLIANCE WITH PaVEE AND HARBOR ACT OF 

MARCH 3, 1905. 

Report dated October 31, 1906, required by the river and harbor 
act approved March 3, 1905, on preliminary examination of Big and 
Little Fork rivers^ Minnesota^ was submitted by the district officer 
and was reviewed by the Board of Engineers for Rivers and Harbors 
pursuant to law. The report was transmitted, to Congress and is 
printed in House Document No. 215, Fifty-ninth Congress, second 
session. The improvement of the locality by the United States is 
not considered advisable. 

IMPROVEMENT OP THE MISSOURI RIVER, AND OP OSAGE AND GAS- 
CONADE RIVERS, MISSOURI. 

This district was in the charge of Col. James B. Quinn, Corps of 
Engineers, to June 8, 1907, and of Capt. Edward H. Schulz, Corps of 
Engineers, since that date. Division engineer, Lieut. Col. W. H. 
Bixby, Corps of Engineers, since June 8, 1907. 

i. Missouri River, — (a) General improvement, — ^The Missouri 
River has been navigated by steamboats since 1819; first boat to 
Council Bluffs, 1819 ; first to mouth of the Yellowstone, 1832 ; first to 
head of navigation, Fort Benton, Mont., 1859. The length of navi- 
gable river from Fort Benton to mouth is 2,284.8 miles. Some por- 
tions of the river above the Great Falls are also navigable. 

No project for the improvement of the river as a whole has been 
adopted. 

Government work on the river in the matter of removal of snags 
began as early as 1838 and continued thereafter, under annual appro- 
priations (for the most part made jointly for the Ohio, Mississippi, 
Missouri, and sometimes the Arkansas rivers) , with occasional inter- 
missions, for the next forty years. Prior to 1878 one or two small 
appropriations had been made for general improvement, but it was 
with the act of June 18 of the latter year that appropriations began 
on a large scale. 

The work prior to 1884 was carried on under separate districts. 
From 1884 to 1890 the work on the entire river was under the Mis- 
souri River Commission. After 1890 that portion above and includ- 
ing Sioux City, Iowa, was under a separate district until 1902. Since 
the discontinuance of the Missouri River Commission the works on 
the entire river have been consolidated under one district. 

The greater part of the work on the portion of the river below 
Sioux City has been done by the Missouri River Commission, report- 
ing to the Chief of Engineers. The Commission was constituted by 
act of Congress of July 5, 1884, and was abolished by the river and 
harbor act of June 13, 1902. 

On the portion of the river above Sioux City the work has been 
done under the immediate charge of officers of the Corps of Engi- 
neers, except during the period from 1884 to 1890, when it was in 
charge of the Missouri River Commission. The effort of the Com- 
mission in its work below Sioux City was to accomplish a continuous, 
progressive control of the river, contracting it where necessary, giv- 
ing the channel proper direction, and securely holding it in place. 
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Work in this direction was done in the vicinity of Kansas City and 
on the first reach of the river, which extends from near Jefferson City 
to the mouth. On 45 miles of this reach a continuous channel of not 
less than 6 feet in depth at low water was obtained on what was 
original^ one of the worst parts of the river, in the vicinity of the 
mouth of the Osage. In addition to forming a channel, much new 
land was formed and much land protected from destruction by the 
river. The greater part of the funds appropriated for expenditure 
under the direction of the Commission was not applicable to the 
comprehensive plan of improvement adopted, and about one-third of 
it was diverted to work at separate localities. 

A condensed description of the works on the river executed under 
the supervision of the Missouri Eiver Commission is given in the 
Commission’s last annual report (Annual Eeport of the Chief of 
Engineer’s for 1902, Supplement) . 

On the upper portion of the river the work originally consisted 
mainly in improving the shoals and rapids on the so-called Eocky 
Eiver ” from Fort Benton downstream for 150 miles. In recent ,years 
it has largely been limited to channel regulation and bank protection 
at the folloAving points: Bismarck, N. Dak.; Pierre, Yankton, and 
Elk Point, S. Dak., and Sioux City, Iowa. Two ice harbors have 
been established, one at Eockhaven, K. Dak., the other in the mouth 
of the Big Sioux Eiver, just above Sioux City. 

Works of channel regulation have also been built in the Long Pool, 
or the reach of the river from the crest of the Great Falls to Cascade, 
and a small amount of open-river work in the steeper stretch from 
Cascade to Stubbs Fevij. 

A condensed description of the work above the Great Falls will be 
found in the xknnual Eeport of the Chief of Engineers for 1899, pages 
385-386, and in later annual reports; and of the work on the river 
between Fort Benton and Sioux City in the Annual Eeport of the 
Chief of Engineers for 1902, pages 382-385. 

A complete survey of the river has also been made, in part by the 
Commission and in |)art hj officers in charge of the districts on the 
upper portions of the river. 

In addition to the foregoing work a fleet of snag boats has been in 
ojDeration clearing the channel of snags and other obstructions on the 
portion of the river where boats have been running. This work is 
considered to be directly beneficial to navigation. 

The total of appropriations for the river, and of receipts from 
other sources, from the mouth to Sioux City, including snagging, 
beginning with the act of June 18, 1878, is $9,332,463.13. 

The total of the appropriations and of receipts from other sources 
for improvements of the upper river, including snagging, beginning 
with the act of August 14, 1876, is $2,283,708.70. 

The total expenditures for all purposes have been $11,191,045.28. 
The result of these expenditures has been to demonstrate th^ possi- 
bility of regulating the river in such manner as to make it navigable 
for a channel of commerce ; that the cost of such regulation would be 
very great, and that no permanent good to navigation can be accom- 
plished by appropriations for specific localities not so connected as to 
form ppt of the systematically improved reaches. The result of the 
expenditures at separated localities has been beneficial localW by pro- 
tecting the banks and in this manner preserving private "property 
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from the ravages of the river, but has given little, if any, encourage- 
ment to through navigation. 

During the past year work has been in the main confined to repair 
work and snagging. 

Some revetment work was done at Wilhoite Bend by private inter- 
ests, and the use of Government plant was loaned them under author- 
ity from the War Department. 

An ice gorge near Vermilion was also relieved under a special 
appropriation of Congress. 

At the localities under improvement an effort has been made to 
maintaiii the existing and prevailing depth of channel. The precise 
increase in depth and width of channel has not been determined, as 
no surveys were made. The least depth at mean low water over the 
shoalest part at the localities under improvement is not less than 6 
feet. The usual variation of level of water is about 8 feet. 

The river formerly carried an active commerce, which has been 
entirely diverted to other channels. This commerce now shows 
healthy signs of reviving. 

(&) Snagging , — The removal of snags has formed a part of the 
scheme for improving both the lower and upper river since the work 
of improvement began. As snags form the most dangerous obstacle 
to navigation on this stream, their removal has been one of the most 
efficacious aids to its navigation. At present one snag boat on each 
division of the river regularly operates over such portions as are used 
by commercial vessels. 

The work of the jDast fiscal year has consisted mainly in repair work 
and snagging carried on with small remaining balances from the 
appropriation of March 3, 1905. Work has also begun under the 
appropriation act of March 2, 1907, which provides that the amounts 
appropriated shall be applied in the first instance to the purpose of 
clearing the river of snags with a view to navigation, and that no part 
of such amount shall be applied for revetment or protection of banks 
of the stream unless such revetment or protection is directly and neces- 
sarily required for purposes of navigation. 

Projects have been approved for the expenditure of these sums and 
wmrk iias begun in accordance therewith. 

Amount of freight carried on the Missomd River from mouth to ^ ion, r Cltg, Iowa. 


Calendar year— Tons. 

1897 391,029 

1898 319, 793 

1899 263,114 

1900 277,306 

1901 - 569, 666 


Calendar year — Tons. 

1902 J 410,527 

1903 750,291 

1904 455,000 

1905 343, 435 

1906 573,348 


Calendar year — Tons. | 


1887 — 13,961 

1888 12,895 

1889 16, 723 

1890 14, 072 ; 

1891 14,211 j 

1892' 17, 292 I 

1893 19, 481 I 

1894 — 37, 936 I 

1895 21,264 | 

1896 - 10, 368 1 


Tons. 
17, 105 
26,896 
23, 041 
27, 179 
37, 340 
31, 070 
37, 994 
28, 951 

1905 52,956 

1906 43,987 


Amount of freight carried on the Missouri River above Siouw City, Iowa. 

Calendar year — 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 


BNG 1907 33 
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UPPER RIVER. 

July 1, 1906, balance unexpended .$15, m 26 

Amount appropriated by river and harbor act approved Maicb _, 190 i - 100, OW. 00 

Amount ai^propriatecl by deficiency act of March 4, 1907- Kr i nr! 

Amount received from sale of property 


June 30, 1907, amount expended during fiscal yeai 

For works of improvement 

For maintenance of improvement 


July 1, 1907, balance unexpended 

July 1, 1907, outstanding liabilities On 9(>4. 40 

July 1, 1907, balance available 100, 434, 91 

Amount (estimated) required for completion of existing project Indefinite, 

LOWER RIVER. 

July 1. 190(), balance unexpended $5e5, 32(). 15 

Amount appropriated by river and harbor act approved March 2, 1907. 300, 000. 00 

Amount received from sale of property 2, 328. 57 

Amount received by transfer 8. 33 

357, (>57. 05 

June 30, 1907, amount expended during fiscal year, for inaintenance 
of improvement 40, 429. 90 

July 1, 1907, balance unexpended 317, 227. 15 

July 1, 1907, outstanding liabilities 29, lOl. 44 

July 1, 1907, balance available 288, 125. 71 

Amount (estimated) required for completion of existing project Indefinite. 

(See Appendix B B 1.) I 


S. Osage Rioer^ MissourL — A history of the work of improvement 
on this river, from the adoption of the original project in 1871 to the 
end of the fiscal year 1900, Avas published in the Annual Report of the 
Chief of Engineers for 1900, page 4944. , 

The Avork has been carried on under tAvo projects — that of open- 
channel improvement, by the construction of cross and wing dams, in; 
addition to dredging and removal of obstructions to navigation, such 
as snags, etc., and the construction of a lock and dam 7 miles aboA^e 
the mouth of the river. 

The removal of obstructions under the first project contemplates 
only temporary relief. The obstructions are constantly forming 
anew, and while the cross and Aving dams have a degree of perma- 
nency, they must receive^ frequent repair and extension to keep up 
their efficiency. No definite time, therefore, can be fixed for its com- 
pletion and no estimate made of its ultimate cost. The improvement 
must be a continuous one, and the annual estimates must depend upon 
conditions as they arise. 

The total of the appropriations and of receipts from other sources 
for improvement of the Osage River, beginning with the act of 
August 18, 1894, is $561,553.45. 

The amount expended by the General Government upon both proj- 
ects up to June 30, 1907, is $453,574.35. 
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By the act of March 2, 1907, the sum of $78,000 was appropriated 
for continuing construction of Lock and Dam No. 1, with authority 
for contracts to additional amount of $160,000 (yet to be appropri- 
ated) for completion of the project. 

In addition to the above, $10,000 was allotted by the Secretary of 
War from emergency appropriation act of March 3, 1905, and $10,000 
from the appropriation of June 13, 1902. 

During the past year work has consisted of caring for the plant 
and property and additional protection to the lock and pier No. 1. 
A project was adopted for completion of the dam at a cost of $228,000. 
The assembling of materials for actual work is now under way. 

The head of navigation is Warsaw, Mo., and the length of the navi- 
gable portion of the stream is 171.5 miles. 


Anioimt of freir/ht carried on the Osage Biver. 


Calendar year — Tons. 

1895 76, 706 

1896 72,398 

1897 71,247 

1898 84,286 

1890 76,702 

1900 96,144 


Calendar year — Tons. 

1901 72, 339 

1902 95, 194 

1903 38, 501 

1904 35, 746 

1905 8, 678 

1906 20, 506 


July 1, 1906, balance unexpended $28, 960. 24 

Amount allotted from emergency appropriation, act March 3, 1905 10, 000. 00 

Amount allotted from appropriation, act June 13, 1902 10, 000. 00 

Amount appropriated by river and harbor act approved March 2, 

1907 78, 000. 00 

Amount received from sale of property 316. 00 


127, 276. 24 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement — . — 19,497.14 


July 1, 1907, balance unexpended 107, 779. 10 

July 1, 1907, outstanding liabilities 4,324.50 


July 1, 1907, balance available 103, 454. 60 


Amount (estimated) required for completion of existing project « 160, 000. 00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance un- 
expended July 1, 1907 ; ^ «160, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix B B 2.) 


3. Gasconade River ^ Missouri . — The project for the improvement 
of this stream, adopted in 1880, consisted in the removal of snags and 
logs from the channel and of leaning timber from the banks of the 
river, where necessarj^-, and the construction of Aving dams and train- 
ing walls to concentrate the flow of water upon the shoals to increase 
the depth over them. 

From the nature of the project, which contemplates only temporary 
relief from year to year and the removal of obstructions which are 
constantly forming anew, no definite time can be fixed for its com- 
pletion and no estimate made of its ultimate cost. The improvement 
must be continuous, and the annual estimates must depend upon 
conditions as they arise. 


lock and dam. 
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During the past season the boating channel was cleared of snags 
and wreck heaps and all overhanging trees were trimmed or felled. 

The total of the appropriations and of receipts from other sources 
for the improvement of Gasconade Eiver, beginning wnth the act of 
June 14, 1880, is $111,724.31. 

The amount expended under the project to June 30, 1907, is 
$101,705.61. 

The act of March 2, 1907, appropriated the sum of $10,000 for 
continuing improvement of this river. A project for the expendi- 
ture of this money was apprmmd and wmrk carried on in accordance 
therewith. 

The head of navigation is Arlington, Mo., and the number of navi- 
gable miles is 107. 


Amoufit of freight carried oii the Gasconade River. 


Calendar year — Tons. 

1895 47, 544 

1896 46, 294 

1897 30, 515 

1898 30, 981 

1899 24, 259 

1900 51, 580 


Calendar year — Tons. 

1901 19,460 

1902 44, 380 

1903 10,788 

1904 14,791 

1905 29,837 

1906 27,604 


July 1, 1906, balance unexpended $9, 802. 27 

Amount appropriated by river and barbor act approved Alarch 2, 1907- 10, OOO. 00 
Amount received from sale of property 124. 31 


19, 926. 58 

June 30, 1907, amount expended during fiscal year:* 

For works of improvement $6, 007. 88 

E’'or maintenance of improvement 4, 000. 00 

10, 007. 88 


July 1, 1907, balance unexpended 9, 918. 70 

July 1, 1907, outstanding liabilities 1, 341. 72 


July 1, 1907, balance available 8, 576. 98 


Amount (estimated) required for completion of existing project Indefinite. 

(See Appendix B B 3.) 

IMPROVEMENT OF CUMBERLAND RIVER, TENNESSEE AND KEN- 
TUCKY, AND OF CANEY PORK, OBION, AND FORKED DEER RIVERS, 

TENNESSEE. 

This district was in the charge of Maj. H. C. Neivcomer, Corps of 
.Engineers, until February 25, 1907, with First Lieut. W. G. Caples, 
Corps of Engineers, under his immediate orders; in the temporary 
charge of Lieutenant Caples from that date to June 18, 1907; and 
since the latter date in the charge of Maj. Wm. W. Harts, Corps of 
Engineers, with Lieutenant Caples on duty under his orders. Divi- 
sion engineer, Lieut. Col. Clinton B. Sears, Corps of Engineers, to 
July 16, 1906, and Col. E. H. Kuffner, Corps of Engineers, since that 
date. 

L Olrion and Forhed Beer rivers^ Tenfiessee . — The river and har- 
bor act of June 13, 1902, authorized the joint improvement of the 
Obion and Forked Deer rivers. 
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(a) OMon River . — This stream is situated in nortliwesiern Ten- 
nessee. It is formed b}^ the junction of its North and South, forks 
about 6 miles northeast of Obion, ^Thich is considered the head of 
navigation, and it flows in a general southw-esterly direction about 75 
miles, entering the Mississippi River some 5 miles below the Missouri 
and Arkansas State line. 

In its original condition the obstructions on this river were almost 
wholly drift, snags, and overhanging trees, which made navigation 
difficult and uncertain. 

The original project was based on a survey made in 1891, and was 
adopted by the river and harbor act of July 13, 1892. The scope of 
the work was to obtain 3-foot navigation at low" water by means of 
open-channel w"ork, at an -estimated cost of $50,000. After an ex- 
penditure of $15,795.01 this project was modified in June, 1897, to 
one for maintenance, so as to keep the river free from such obstruc- 
tions as Avould prevent navigation at medium and high stages, at an 
estimated annual cost of $2,500. 

In 1903 the annual expenditure recommended for maintenance of 
the Obion and Forked Deer rivers wuis reduced from $4,500 to $2,250. 
(See Annual Report for 1904, p. 2351.) 

Appropriations and allotments aggregating $29,400 have been made 
for the Obion River, of wdiich $11,357.49 has been expended under 
the present project to June 30, 1907. 

The expenditures have resulted in temporary improvements to the 
channel, lessening the dangers to navigation at medium and higher 
stages from Obion, Tenn., to mouth of river. The navigability of 
the Obion River depends largely on the stage of wuiter in the Missis- 
sippi. Navigation is not practicable at low stages. 

For the calendar year ending December 31, 1906, the reported com- 
merce on this stream amounted to 12,358 tons, having an estimated 
value of about $92,919, consisting almost wholly of timber products. 
Passengers carried, 1,750. 

For additional details of the Obion River, see the account of its 
survey in the Annual Report of 1891, 23age 2292. 

The effect of the improvement on freight rates is not knowm. 


July 1, 190G, biilanee unexpeuUeU .$695. 15 

Amount allotted from appropriation bv river and liarbor act api)roved 
March 2. 1007 1,700.00 


2, 395. 15 

June 30, 1907, amount expended during fiscal year, for maintenance of 


irnprovement 147. 65 

July 1, 1907, balance unexpended 2,247.50 

July 1, 1907, outstanding liabilities 13. 00 

July 1, 1907, balance available 2,234. 50 


(5) Forked Deer River —Thi^ stream is formed by the junction of 
its North and South forks about 8 miles southwest of Dyersburg, and 
flows thence in a general southwesterly direction about 21 miles, enter- 
ing the Obion River about 3-J miles from the Mississippi. Dyersburg 
is considered the head of navigation on the North Fork. Jackson, 
Tenn., was formerly considered the head of navigation on the South 
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Fork, I)iit in recent years navigation appears to have ])een limited to 
tlie lower jDortion of this stream. 

In their original condition the main stream and its branches, the 
North Fork and South Fork, were greatly obstructed by snags and 
drift. The original project may be said to have been adopted by the 
river and harbor act of August 2, 1882, and was based on a report of 
an examination of South Fork, dated December lb, 1880. This 
project was subsequently modified by extension to include the North 
Fork and main stream until appropriations aggregating $25,000 w^ere 
made and expended. The operations proposed were open-channel 
work, by wdiich it was sought to maintain a satisfactory channel all 
the year round. This project was set aside in view of the fact that 
the result aimed at could not be accomplished by this method. 

The present project for maintenance, based on the provisions of the 
act of March 3, 1899, provides for the removal of surface obstructions 
from the Forked Deer River and its navigable branches (North and 
South forks), at an estimated annual cost of $2,000 up to 1903, when 
the annual expenditure recommended for maintenance of both the 
Obion and Forked Deer rivers wuis reduced from $-1,500 to $2,250. 
(See Annual Report for 1904, p. 2351.) Under this project appro- 
priations and allotments aggregating $12,000 have been macte, of 
which $10,883.79 has been expended to June 30, 1907. The expendi- 
tures have resulted in temporary improvements to the channed, lessen- 
ing the dangers to navigation at medium and higher stages. The 
navigability of the Forked Deer River depends largely upon the stage 
of water in the Mississippi. Navigation is not practicable at low 
stages. 

For the calendar year ending December 31, 1906, the reported com- 
merce on this stream amounted to 9,746 tons, having an estimated 
value of about $105,059, and consisting almost wdiolly of timber prod- 
ucts; passengers carried, 1,800. 

For list of sundry examinations and surveys of Forked Deer and 
navigable branches, see Report of Chief of Engineers for 1899, page 
396. For report of latest examination of Obion and Forked Deer 
rivers, see Report of Chief of Engineers for 1904, page 2351 et seq. 

The effect of the improvement on freight rates is not known. 


July 1, 1906, balance unexpended $566, 65 

Amount allotted from appropriation by river and harbor act ai>- 

proved March 2, 1907 1. 600. 00 


1, 863. 35 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 14-7. 14 


July 1, 1907, balance unexpended : 1, 710. 21 

July 1, 1907, outstanding liabilities 11. 50 


July 1, 1907, balance available 1, 704. 71 
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July 1, 1906, balance unexpended ,^1,258.50 

Amount appropriated by river and harbor act approved March 2, 

1907 3, 000. 00 

4, 258. 50 

June 30, 1907, amount expended during fiscal 5 ’ear, for maintenance 

of improvement 294. 79 


July 1, 1907, balance unexpended 3, 963. 71 

July 1, 1907, outstanding liabilities 24. 50 

July 1, 1907, balance available 3, 939. 21 

(See Appendix C C 1.) 

2. Cimiberland Rivei\ Tennessee and Kentucky , — The Cumberland 
River rises in eastern Kentucky, on the western slope of the Cumber- 
land Mountains, fioivs in a tortuous course of about 688 miles 
through eastern Kentucky, middle Tennessee, and western Kentucky, 
and discharges into the Ohio River near Smithland, Ky. From 
Burnside, Ky., the head of steamboat navigation, to Smithland, Ky., 
the distance is 518 miles by the luver, 203 miles being in the State of 
Kentucky and 315 miles in the State of Tennessee. 

(d) Beloio Nashville {193 miles ). — From 1830 to 1840 the legis- 
latures of Tennessee and Kentucky made several appropriations for 
the improvement of the navigation of the Cumberland River, but 
little benefit to the general condition of the river seems to have been 
accomplished. The Cumberland Navigation Company was incor- 
porated by the State of Tennessee in 1846 for improving the navi- 
gation of the Cumberland River below the town of Nashville by 
means of a system of locks and dams,” but nothing effective was done 
to carry out the proposed improvement. 

In its original condition this section of the river was considerably 
obstructed by rocky ledges, conglomerate, gravel and sand bars, 
snags, and other surface obstructions, on account of which naviga- 
tion was rendered very uncertain. 

From July 17, 1832, to July 7, 1838, Congress made five appropria- 
tions for improving the Cumberland River, Tennessee and Kentucky, 
aggregating $155,000, $20,000 of which was to be expended below 
Nashville and $135,000 on the river generally, but all tiie appropria- 
tions for the above period were expended below Nashville, to improve 
the worst localities. 

Between 1838 and 1871 no appropriations for this river were made. 
The original project (open-channel work), which provided specific- 
ally for operations on this section, was adopted by the river and 
harbor act of March 3, 1871, based on project submitted January 20, 
1871. The work proposed was as follows: To excavate the bars and 
rock ledges to get an additional depth of water, to contract the water- 
ways in places to get the requisite depth, to remove snags and bowl- 
ders from the main channel, and to restrain tributary streams in 
well-determined channels at their junction with the river. 

To increase the depth of water at the shoals in Kentucky chute at 
the junction of the Cumberland with the Ohio River, a Board of 
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Engineer officers in 1888 recommended the construction of a dike 
near Smithland, Ky., at an estimated cost of $129,600. The river 
and harbor act of September 19, 1890, allotted $30,000 from the 
appropriation for improving* Cumberland Elver below Nashville, to 
be expended in improving the mouth of the river, as recommended. 

Appropriations aggregating $305,000 were made and expended, 
thus completing the above project. The expenditures under the ohi 
project have resulted in lengthening the season of navigation by 
giving an increased depth at low water combined with greater se- 
curity in the passage of obstructions. 

The present project for improving the Cumberland River below 
Nashville was adopted July 13, 1892, by river and harbor act of that 
date. It contemplates the extension of the lock and dam system of 
the upper river over a considerable portion of the river below Nash- 
ville by the construction of 7 locks and dams, commencing at or near 
Harpeth shoal (Lock A) and ending at Big Eddy shoal (Lock G) ; 
the locks to be 52 feet wide and 280 feet long, with lifts varying from 
8| to 11-| feet and aggregating some 70 feet. The project also includes 
the improvement of the Kentucky chute, at the mouth of the river, 
as recommended by the Board of Engineer officei's in 1888, the neces- 
sary channel work below Lock G, and tlie removal of siirface obstruc- 
tions, snags, logs, etc., below Nashville. The total estimated cost of 
the entire improvement is $1,964,500. 

Under this project appropriations aggregate $440,000, which, with 
receipts from sales and repayments, $974.05, makes a total of 
$440,974.05. Of the latter amount about $26,292.86 is chargeable to 
maintenance, leaving $414,681.19 applicable to work of improvement. 

The total expenditures under this project to June 30, 1907, amount 
to $419,573.27, of which sum about $18,010.14 has been applied to 
maintenance. 

These expenditures have resulted in the periodical removal of 
snags and other surface obstructions from the navigable channel, the 
protection of the bank of a part of Cumberland Island in Kentucky 
chute at the mouth of the river, and the completion and placing in 
operation of Lock A, whereby 6-foot navigation has been afforded all 
year round for a distance of 38.8 miles above the lock. The season of 
profitable navigation from the Ohio River to Nashville has been pro- 
longed by forty-five to ninety days, depending on the stage of water, 
making it now average eight montlis annualljn 

The Cumberland River below Nashville is usually navigable for 
all steamboats plying on it for six months in each year ; for boats not 
drawing over 3 feet, from six to eight months, and for boats draw- 
ing 16 inches or less, the whole year. General navigation, however, 
is practically closed for several months each year during low water. 
As a general rule, when the stage is below 24 feet, navigation is 
closed; between 24 feet and 5 feet, it is uncertain, and above 5 feet, 
good. A table is given on page 390 of the Annual Report of the 
Chief of Engineers for 1902 showing the stages at Burnside, Car- 
thage, Nashville, and Clarksville for the years 1898-1902. 

The reported commerce for the calendar je?iT 1906 was 223,899 tons, 
having an estimated value of about $3,678,420; passengers carried, 
6,000. The tonnage consisted principally of timber and farm products. 
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It is reported that the Tennessee Central Railroad, which parallels 
the Cumberland River from Kashville to Clarksville, had rates in 
force before the completion of Lock and Daiii A of from 18 to 26 
cents per 100 pounds, and since this lock was put in operation these 
rates have been reduced above the lock to from 6 cents to 12 cents per 
100 pounds. 

The quantity of grain handled by the local steamboats has increased 
considerably since the completion of Lock A. 

The balance available will be applied to expenses of making com- 
plete location survey for locks and dams in Cumberland River below 
Nashville, authorized by the act of March 2, 1907, and to the necessary 
maintenance. 

Additional details and maps relating to this section are given in 
the report of survey. Annual Report of 1890, page 2152, and the 
report of the Board of Engineers officers. Annual Report of 1888, 
page 1626. 

For report of the Board of Engineers for Rivers and Harbors 
under date of February 26, 1906, concerning the fui’ther improve- 
ment of Cumberland River, see House Document No. 699, Fifty- 
ninth Congress, first session. 


July 1. 1906, l)alaiie£> iiuexpeiided ij>22, 6S2. 9.5 

June 80, 1907, anioiint expended during fiscal year : 

For works of improvement (survey) 171. 27 

For maiiitenanee of improvement 60. 90 

1,232.17 

July 1, 1907, balance unexpended 21,100.78 

.July 1, 1907, outstanding liabilities 1, 078. 46 

.July 1, 1907, balance available 20, 322. 32 


Amount (estimated) required for completion of existing project 1,549,818.81 

(5) Above Nashville {S67 miles ) . — This section extends from Nash- 
ville to the mouth of Rockcastle River. In its original condition it 
was considerably obstructed by rock reefs, ledges, snags, etc., which 
greatly impeded navigation between Nashville and Burnside (about 
825 miles), while above Burnside the Smith shoals formed a serious 
obstruction to navigation at practically all stages. 

The original scheme of improvement above Nashville, as modified 
and extended, contemplated open-channel work from Nashville, 
Tenn., to Cumberland Ford (Pineville, Ky.), 497 miles, at an esti- 
mated cost of $874,764, and was based on projects submitted January 
20, 1871, and February 8, 1872. 

The first appropriation specifically applicable- to the Cumberland 
River above Nashville was made by the act of August 14, 1876. 

This open-channel scheme of improvement, or old project, resulted 
in giving increased depths at several of the principal obstructions, 
thus securing a longer and safer period of navigation. Under this 
project and its modifications appropriations aggregating $846,000 
were made and expended. 

The project for the canalization of the Cumberland River above 
Nashville, based on reports of an examination and survey in 1882 
and 1888, was adopted August 5, 1886, by river and harbor act of 
that date. 
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This scheme of improvement provided for the construction of 22 
locks and dams below Burnside, Ky., and 6 locks and dams at Smith 
shoals, above Burnside, the intention being: to provide a complete sys- 
tem of lockage from Nashville, Tenn., to Eockcastle River, so as to 
afford a channel depth of 6 feet, the locks to be 52 feet wide and 280 
feet long, with lifts varving from 10 to 12 feet, at an estimated cost 
of $8,500,000. 

The river and harbor act of March 3, 1905, authorized continuing 
contract for the completion of Lock and Diun No. 21, to the amount 
of $200,000, in addition to a direct appropriation of $74,000 and the 
available funds to the credit of any project above said lock and dam. 
Under this act all but $50,000 has been appropriated. 

The same act authorized the Cumberland River Improvement Com- 
pany of Kentucky to improve the Cumberland River and tributaries, 
including the South Fork, above Burnside, Ky., at its own expense, 
by construction of necessary locks and dams under Government super- 
vision, and to use the resulting w^ater power wuth the provisions that 
such use shall not impede navigation, that the locks and dams shall be 
at least equal in size and capacity to other locks and dams constructed 
on the Cumberland River, and that the company may collect toll for 
their use for forty 3Tuirs after their completion at rates to be fixed by 
tlie Secretary of War. 

On February 16, 1905, the Board of Engineers for Rivers and Har- 
bors reported on the project of canalization as follows: 

The Board is of the opinion that the regulation of the river and * 

the coinpletion of Locks and Dams 3, 4, 5, 0, and T above Nashville, so as to 
carry the improvement of the river from its mouth to Carthage. Tenn., is 
worthy of being continued by the United States, but that the construction of the 
locks and dams proposed between Carthage and Burnside, except No. 21, now 
under contract, is not at present justified by the commerce involved. 

The river and harbor act of March 2, 1907, adopted the modified 
project for completing the improvement in accordance with this 
report, hj providing for the completion of Locks and Dams Nos. 

3, 4, 5, 6, and 7 at an additional expenditure of $550,000, thus reducing 
the cost of the project as modified to $2,709,000. The act appropriated 
$150,000 and authorized continuing contracts in the further sum of 
$400,000, which is yet to be appropriated, for completing the project. 

Under the project of canalization, appropriations^ aggregating 
$2,319,000 have been made; $475.90 has been received from recover- 
ies, sales, etc., making a total of $2,319,475.90. Of this amount, 
about $32,036.95 is chargeable to maintenance, leaving $2,287,438.95 
applicable to works of improvement. The total expenditures under 
this project to June '30, 1907, amount to $1,936,120.53, of which sum 
about $27,407.46 was applied to maintenance. 

These expenditures have resulted in the periodical removal of 
snags and other obstructions ; the completion and operation of Lock 
and Dam No. 1 (2.5 miles below Nashville); the completion of 
masonry required for lock walls and abutments of Dams Nos. 2, 3, 

4, 5, 6, and 7 (9, 26, 44.7, 72, 89, and 106.6 miles, respectively, above 
Nashville) ; the purchase of sites for abutment at No. 8 (125.2 miles 
above Nashville), and for locks and abutments at Nos. 21 and 22 
(296.2 and 320.2 miles, respectively, above Nashville); the letting 
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and partial execution of contracts for the completion of Locks and 
Dams Nos. 2 and 21, and the selection of sites for the locks of the 
Smith shoals system. 

The^ Cumberland Eiver is navigable usually from Nashville to 
Burnside, Ky., 325 miles, for steamboats drawing not more than 3 
feet, from four to six months of each year, and for boats of greater 
draft from two to three months. The fall is 223 feet, or about 8 
inches per mile. 

^ From Nashville to Caney Fork Eiver (Carthage, 116 miles) the 
river is navigable for steamboats of 2-J feet draft from six to eight 
months, and for those of greater draft four or five months. Steam- 
boats of light draft can ascend to Burkesville, 236 miles above Nash- 
ville, for from five to seven months and larger boats four or five 
months. The head of navigation is Burnside, Ky. 

The completion of Lock and Dam No. 1 gives 6-foot navigation the 
year round for a distance of 12|- miles above Lock No. 1, or 10 miles 
above Nashville, and affords a good harbor at Nashville, where a 
number of new boats and barges were put in commission as a result 
of the improvement. 

It is expected to put Lock No. 2 in operation during the coming 
autumn. This will form a i^ool extending to a point 26 miles above 
Nashville. The contract for Lock and Dam No. 21 provides for 
completion on or before December 1, 1907, and the contract for gates, 
etc., provides for erection in place within forty available working- 
days after the completion of the masonry necessary for erection. 

Plans were prepared and advertisement made May 15, 1907, solicit- 
ing |)roposals for the construction, delivery, and erection of two steel 
lock gates, and construction and delivery of the filling valves and 
maneuvering appliances for each of Locks 3, 4, 5, 6, and 7. Five pro- 
posals were received and were opened June 15, 1907. The contract 
for the gates was awarded to the lowest bidder, the Penn Bridge Com- 
pany, of Beaver Falls, Pa., in the sum of $73,500. The award of the 
contract for the filling valves had not been agreed upon at the close 
of the fiscal year. 

The early completion of the work at Locks 3, 4, 5, 6, and 7, wdiere 
the more expensive masonr}^ parts have already been built, is regarded 
of great importance, as this is necessary to make the improvement 
available and will provide a permanent channel for navigation from 
Nashville to Carthage and the Caney Fork Eiver. When these locks 
are in operation the effect of the project on freight rates will be more 
fully apparent. 

It is proposed to apply the amount estimated as a profitable expen- 
diture in fiscal year 1909 as follows: Two hundred thousand dollars 
to the continuing contract work on Locks and Dams 3 to 7, inclusive, 
and $50,000 to the work of placing Lock 21 in operation. 

The commerce on the Cumberland Eiver above Nashville for calen- 
dar year 1906, as nearly as could be ascertained, aggregated 334,351 
tons, having an estimated value of about $7,571,305; passengers 
carried, 12,365. The tonnage consisted mainly of timber and farm 
products and general merchandise. 

For references to surveys see page 495, Annual Ee|)ort of Chief of 
Engineers, 1906. 
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July 1, 1906, balance unexpended .$281, 684. 77 

Amount appropriated by river and harbor act approved March 2, 1907^ 150, 000, 00 
Amount appropriated by sundry civil act approved March 4, 1007 — 50,000.00 


461, 684. 77 

$76, 467. 81 
1, 861. 50 

78, 329. 40 


July 1, 1907, balance unexpended 383,355.37 

July 1, 1907, outstanding liabilities 8, 181. 16 


July 1, 1907, balance available 375, 174. 21 


July 1, 1907, amount covered by uncompleted contracts 209, 487. 05 

Amount (estimated) required for completion of existing project 450, 000.00 


'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of iniprovement, in addition to the balance unex- 
pended July 1, 1907 250, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix C C 2.) 

3. Operating and ea/re of looks and dams on Cumljerland^ River , — 
Lock A, 41.4 miles below Nasliville, and Lock Ko. 1, 2.5 miles below 
Nashville, were put in operation November 26, 1904. Tliej” have an 
available length of 280 feet, a clear width of 52 feet between walls, 
and a depth of ^ feet on miter sills at low water, except at lower 
miter sill of Lock A, where the present low-water depth is only 1 foot. 
This depth will be increased to 64 feet by the construction of the next 
lock below. 

The first allotment from the indefinite appropriation of July 5, 
1884, for the operation and care of these locks was made June 26, ll)05. 

During calendar year 1906 tralRc past Lock A was about 63,445 
tons and past Lock No. 1 about 56,551 tons. 

The amount expended to June 30, 1907, w^as $12,551.88, of which 
$6,950.58 was expended during the past fiscal year. 

(See Appendix C C 3.) 

4- Oaney Fork River^ Tennessee , — This stream lies in the central 
part of Tennessee. After a course of about 200 miles, wholly in the 
State, it empties into the Cumberland Eiver at Carthage, Tenn., 
about 116 miles above Nashville. It is the largest tributary of the 
Cumberland Eiver. 

In its original condition the principal difficulties were found to be 
rock reefs, gravel and sand bars, and a crooked and shallow channel 
greatly impeded by surface obstructions. 

No work was done' by the United States prior to that begun under 
the present project. The present project, adopted June 14, 1880, is 
based on the report of 1879, and an extension of the project is based 
on the report of 1886. It provides for improving the 92 miles of 
river from Franks Ferry, the head of navigation, to its mouth, 
Carthage, Tenn., by removing the surface obstructions, building rip- 
rap dains and training walls, so as to obtain sufficient water for safe 
navigation during boating season for steamboats drawing not more 
than 3 feet, at an estimated cost of $45,228. (Annual Eeport Chief 
of Ena:ineers, 1887, p. 1767.) 


June SO, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 


EIVEE AND HAEBOE IMPEOVEMENTS. 


525 


Under this project appropriations aggregating $28,000 have been 
made and $25,113.30 expended to close of the fiscal year ending June 
30, 190T. 

iB'rom August, 1880, when the first work was done, to August, 1891, 
when the last work was done, $25,000 was expended. The results 
were an improvement of the channel at a 3-foot stage from Franks 
Ferry to the mouth of the river. The improvement, however, was 
not permanent and can not be made so under the present project. 
The additional work required is therefore practically for mainte- 
nance. 

In view of the meager benefits resulting, it is not believed that 
future appropriations are warranted under tliis project. 

The effect of the improvement on freight rates is not believed to 
be important and can not be readily ascertained. 

The commerce on the Caney Fork Elver for calendar year 1906, 
as nearly as could be ascertained, aggregated 815 tons, having an 
estimated value of $8,550. 

Aiiiotint appropriated by river and liarbor act approved March 2 , 1907- $3, 000. 00 
June 30, 1907, amount expended during fiscal year, for maintenance of 


improvement - 113.30 

July 1, 1907, balance unexpended 2, 886. 70 

(See Appendix CCA) 


J. Removing stmhen vessels or craft ohstructing or endangering 
navigation . — An allotment of $800 was made for removing wreck of 
steamer Bart E. Linehan^ which was sunk in the Cumberland Eiver 
at Nashville, Tenn. Owing to unusual high water prevailing, its 
removal could not be completed during the past fiscal year. It is 
expected that the removal will be made during the coming low- 
water season. No expenditures were made. 

An allotment of $800 was made for removal of wrecked wharf 
boat at Nashville, Tenn. (hull of the old steamer lying 

in the Cumberland Eiver, and an emergency contract was entered 
into October 23, 1906, for its removal. Owing to continued high 
water only about one-half was removed during the fiscal year, and 
the contractor was granted additional time for its complete removal. 
It is expected to finish the work of removal during the coming low- 
water season. 

The expenditures during the year amounted to 90 cents. 

(See Appendix C C 5.) 

IMPROVEMENT OF TENNESSEE RIVER AND ITS TRIBUTARIES. 

This district was in the charge of Maj. H. C. Newcomer, Corps of 
Engineers, until February 25, 1907, with First Lieut. W. G. Caples, 
Corps of Engineers, under his immediate orders; in the temporary 
charge of Lieutenant Caples from February 25 to June 18, 1907, and 
in charge of Maj. Wm. W. Harts, Corps of Engineers, since that 
date, with Lieutenant Caples under his orders. Division engineer, 
Lieut. Col. Clinton B. Sears, Corps of Engineers, until July 16, 1906, 
and Col. E. H. Euftiier, Corps of Engineers, since that date. 
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TENNESSEE RIVER SYSTEM. 

Tlie Tennessee Eiver is 652 miles long. It is formed by the jiinc-' 
tion of the French Broad and Holston rivers, 4.5 miles above Knox- 
ville and 188 miles above Chattanooga, and flows into the Ohio at 
Paducah, 464 miles below Chattanooga. Together with its principal 
tributaries it forms a system of internal waterways capable of being 
navigated more than 1,300 miles by steamboats. In addition to this, 
its tributaries are still further navigable by rafts and flatboats for a 
distance of more than 1,000 miles, thus making a system of navigable 
waters about 2,350 miles in length, with a drainage area of about 
44,000 square miles. 

The river is navigable the entire year from the mouth to Riverton, 
Ala. Just above Riverton a lateral canal about 8 miles long is now 
under construction past the Colbert and Bee Tree shoals, and the 
Muscle Shoals Canal now surmounts the Big Muscle and Elk River 
shoals. 

Under the act of April 26, 1904, as amended by act of January 7, 
1905, a lock and dam to be built mainly by private parties are pro- 
jected at Flales bar, designed to form a pool extending 33 miles 
upstream to Chattanooga. 

Local boat lines have headquarters at the principal towns along the 
river. There is no through traffic covering the entire lengtli of the 
river, the longest regular boat service being found between Chatta- 
nooga and Paducah when the stage of water perinits. 

From commercial statistics given later in detail it will be seen that 
the total commerce on the Tennessee River during the calendar year 
1906 amounted to about 1,655,384 tons, valued at about $24,520,000. 
From this total, however, about 7(^624 tons should be deducted on 
account of having been duplicated in reports for different sections of 
the river. 

The amount so far appropriated and allotted for the Tennes- 
see River and the canals thereon is $8,121,248.83. Of this sum 
$1,010,873.98 has been allotted for operating and care and repair of 
the Muscle Shoals Canal from November, 1890, when it was opened 
to navigation, to June 30, 1907. 

Freight rates are said to be already considerably lowered by this 
project, but there is no information available indicating to what 
extent they will be affected by its completion. 

1. Tennessee River . — The improvement has been carried on in three 
sections under separate appropriations. 

(a) Above Chattanooga.^ Tenn. {188 miles ). — In its original con- 
dition this part of the river was obstructed by rock reefs, bowlders, 
gravel bars, and snags. The depth of water on the bars varied from 
10 to 30 inches at low water, and in some places the current was as 
great as 6 miles an hour. The average slope is 0.956 foot per mile, 
with average low-water discharge varying from about 3,000 cubic 
feet per second at Knoxville to about 6,000 cubic feet per second at 
Chattanooga. 

The present project, adopted by Congress in act of xiugust 18, 1894, 
is to obtain by training walls, wing dams, and dredging a low-water 
channel 3 feet deep from Chattanooga to the mouth of the French 
Broad River, at an estimated cost of $650,000. Up to June 30, 1895, 
the sum of $328,255.83 had been expended under a previous project, 
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and there remained 56 obstructions having less than 3 feet depth at 
lo\y water. A revision of the estimate in 1907, on a basis of present 
unit prices, places the cost of the existing project at $1,709,000. The 
total amoimt expended under the present project up to June 30, 1907, 
was $199,124.16, including $11,661.08 for maintenance. 

It is proposed to apply the appropriation of March 2, 1907, $104,- 
000, to the construction of such floating plant as may be found 
necessary to prosecute the wmrk economically ; to the systematic im- 
provement of the shoals from Caney Creek, about 98 miles above 
Chattanooga, down to Shields dam, a stretch of about 4 miles, and of 
such other shoals as principally interfere with general navigation. 

The maximum draft that can be carried at mean low water over 
the shoalest place in this section is about 18 inches. The extreme 
flood oscillations range from about 40.5 feet at Knoxville to about 58 
feet at Chattanooga. 

The commerce on this portion of the river during the calendar 
year 1906 amounted to about 476,515 tons, valued at about $3,443,928;; 
the principal items, in order of Auilue, being general merchandise, 
forest products, farm products, and iron ore. 

A map of this section of the river is found in the Annual Eeport 
of the Chief of Engineers for 1876, page 710, and an account of its 
survey in the report of 1893, page 2333. 

The riA^er and harbor act of March 2, 1907, authorized the expendi- 
ture, in the discretion of the Secretary of War, from the appropria- 
tion therein made, of $1,000 for improvement of Little Tennessee 
RiA^er; and accordingly this amount was so allotted, to be used in 
clearing obstructions from the channel. For details of the Little 
Tennessee RiA^er see the report of surA^ey in Annual Report of the 
Chief of Engineers for 1901, page 2496. The total expenditure on 
improvement of the Little Tennessee to June 30, 1907, amounted to 
$5,388.32. 

TENNESSEE RIVER ABOVE CHATTANOOGA. 


July 1, 1906, balance unexpended $20, 366. 60 

Amount appropriated by river and harbor act approved March 2, 1907- 105, 000. 00 

125, 366. 60 

Allotment for improving Little Tennessee River $1, 000. 00 

June 30, 1907, amount expended during fiscal year : 

For works of improvement 18, 074. 99 

For maintenance of improvement 4, 518. 75 

23, 593. 74 

July 1, 1907, balance unexpended 101, 772. 86 

July 1, 1907, outstanding liabilities 4, 630. 66 

July 1, 1907, balance available ^ 97,142.20 

Amount (estimated) required for completion of existing project— 1,080,000.00 

LITTLE TENNESSEE RIVER. 

July 1, 1906, balance unexpended $974.31 

Amoimt allotted from appropriation by river and harbor act approved 

March 2. 1907- — - 1,000.00' 

1,974.31 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improA^emeiit 362. 63 

July 1, 1907, balance unexpended 1, 611.68 
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(5) OJiattanooga^ Tenn.^ to Riverton^ Ala, {2SS iriiles ), — In its 
original condition the channel from Chattanooga to Bronms Fenn^ 
was obstructed by bars, bowlders, reefs, and rocky projections. Navi- 
gation was possible during six to nine months annually. Between 
Browns Ferry and Florence were the Muscle shoals obstructions, 
which could be crossed only at unusually high wuiter. Between Flor- 
ence and Eiverton the Colbert and Bee Tree shoals prevented naviga- 
tion for six months in the year. 

The average slope is 1.5 feet per mile from Chattanooga to Scott 
Point (17.5 miles), thence 0.1 foot per mile to head of Muscle Shoals 
Canal (158 miles), thence 2.73 feet per inile to Eiverton ((>2.5 miles), 
with average low-water discharge varying from about 6,000 cubic 
feet per second at Chattanooga to about 10.000 cubic feet per second 
at Eiverton. 

Under a former project the Muscle shoals section was improved at 
a cost of $3,191,726.50 by some channel ^vork at Little Muscle shoals 
and by the construction of a lateral canal in two divisions, one on 
the left bank about 3.5 miles long, with 2 locks, around the Elk Elver 
shoals, and the other on the right bank, about 14.5 miles long, with 9 
locks, around the Big Muscle shoals. This work wuis done mainly 
from 1875 to 1890, under a project adopted originally in 1868. 

The present project also dates back in part to 1868, but it has been 
modified in several particulars since then, so that at present it pro- 
vides for a lock and dam to be built mainly by private parties ( under 
the authority of Congress) at Flales bar, about 33 miles below 
Chattanooga, forming a pool that wnll extend to Chattanooga with a 
depth of at least 6 feet at Ioav w^ater ; for open-channel wmrk to secure 
a depth of 5 feet at low water from Flales bar to Lock A ( about 145 
miles) ; and for the improvement of the Colbert and Bee Tree shoals 
(between Florence and Eiverton) by the construction of a lateral 
canal about 8 miles long, •with 1 lock. 

There has also been considerable open-channel Avork under former 
modifications of the project between Chattanooga and Flales bar and 
at Colbert and Bee Tree shoals. A i*evision in 1907 of the estimate 
for open-channel work on a basis of present unit prices places the cost 
of additional work required at $1,031,000. 

Work under continuing contracts amounting to about $350,000 is 
now in progress at the Colbert Shoals Canal, as authorized by the 
river and harbor acts of June 13, 1902, March 3, 1905, and March 2, 
1907. The latter act also appropriated $62,970 for the completion of 
the Hales bar lock and dam, and authorized the continuous-contract 
system as applied to Colbert Shoals Canal to be extended to the 
amount of $M3,000, which is yet to be appropriated. 

The total amount expended under the present project to June 30, 
1907, was $2,015,955.24. This expenditure has resulted in the partial 
preparation of plans for Hales bar lock and dam and the supervision 
of this work, at a cost of $8,926.41 ; in the partial improvement of the 
open-river channel, extending the period of navigation at low’ water, 
at a cost of $595,532.74, and in the partial construction of the Colbert 
Shoals Canal, including the completion of about 95 per cent of the 
masonry of the lock, the purchase of land for the canal, the construc- 
tion of 4,578 cubic yards, or about 14 per cent of the concretq: river 
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wall, and the excavation of 148,435 cubic yards of rock and 1,805,864 
cubic yards of earth and hardpan from the canal trunk, or about 65 
per cent of the total excavation, at a cost of $1,411,496.09, including 
outstanding liabilities. 

The Muscle Shoals Canal provides a permanent depth of 5 feet, 
except in its approaches, where additional work will be required to 
secure this depth at low water. The maximum draft that can be car- 
ried at mean low water over the shoalest place between Chattanooga 
and Eiverton is about 2 feet. The extreme flood oscillations range 
from about 69 feet at the Suck, 12 miles below Chattanooga, to about 
10 feet at Lock 4 of the Muscle Shoals Canal. 

It is proposed to apply the appropriations made for this work by 
the river and harbor act of March 2, 1907, as follows : 

The $62,970 for Hales bar, to the completion of the lock gates 
and other metal parts and to the superintendence of the work; the 
$200,000 for Colbert Shoals Canal, together with the $100,000 appro- 
priated by the sundry civil act of IVLxrch 4, 1907, toward the com- 
pletion of that work, and the $205,000 for the section between Chatta- 
nooga and Eiverton to the improvement of the channel by regulation 
works and dredging, including the construction of such floating plant 
and maintenance of existing works as may be found necessary. 

The unit prices at which existing contracts have been let indicate 
that the Colbert Shoals Canal can be completed well within the 
adopted estimate. 

The improvements at Hales bar and Colbert shoals will not be 
available for navigation until the works are completed. 

The commerce carried on the river between Chattanooga and Flor- 
ence during the calendar year 1906 amounted to about 413,751 tons, 
valued at about $10,146,386; the principal items in order of value 
being general merchandise, farm products, and forest products. 

F or references to details of the river from Chattanooga to Eiverton, 
see Annual Eejoort of the Chief of Engineers for 1905, page 456. 

The appropriation asked for will be applied to completion of the 
lock walls and gates of the Colbert and Bee Tree Shoals Canal and 
toward the completion of the canal trunk and the revetment of its 
banks. 

OPEN-CHANNEL WORK. 


July 1, 1906, balance unexpended $11, 164, 80 

Amount appropriated by river and harbor act approved March 2, 

1907 205, 000. 00 


216, 164. 80 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $9, 198. 38 

For maintenance of improvement 292, 18 

9, 490. 56 


July 1, 1907, balance unexpended 206, 674. 24 

July 1, 1907, outstanding liabilities 7, 359. 60 


July 1, 1907, balance available 199, 314. 64 


Amount (estimated) required for completion of existing project-- 1,031,000.00 
ENG 1907 34 
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HALES BAB LOCK AND DASf. 


July 1, 1906, balance unexpended 519. 56 

Amount appropriated by river and harbor act approved oMareli 2, 1907_ 62, 970. 00 

Proceeds sale of maps 18. 29 


June 30, 1907, amount expended during fiscal year, for 
of improvement 

July 1, 1907, balance unexpended 

July 1, 1907, outstanding liabilities 

July 1, 1907, balance available 


109, 

, 507. 

85 

5, 

,445. 

97 

- 104, 

, 061. 

88 

- 

2-55. 

75 

- 103, 

, 800. 

13 


July 1, 1907, amount covered by uncompleted contracts 24, 758. 00 


COLBEET AND BEE TREE SHOALS. 


July 1, 1906, balance unexpended $541, 050. 03 

Amount appropriated by river and harbor act approved March 2, 1907 200, 000. 00 
Amount appropriated by sundry civil act approved March 4, 1907 ___ 100,000.00 


841, 050. 03 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 257, 529. 42 

July 1, 1907, balance unexpended 5S3, 520. 61 

July 1, 1907, outstanding liabilities 59, 470. 57 

July 1, 1907, balance availabU^ 524,050.04 

July 1, 1907, amount covered by uncoinideted contracts ,369, 574.55 

Ainount (estimated) required for comi)letion of existing project™ 852,000.00 

'Amount that can be profitably expended in fiscal yeai* endiiig June 
30, 1909, for works of iinprovement, in addition to the balance 

unexpended July 1, 1907 213, OCX), 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897, 

(d) Beloio Riverton^ Ala. {226 miles ). — This part of the river is 
below most of the large tributaries. It has therefore more water 
than the upper river, and as the width is not too great and the slope 
uniform and moderate it is accessible to larger boats. The ruling 
depths were originally about 3.5 feet over the lower 196 miles and 
2 feet above this. Tfie average slope of this section of the river is 
0.34 foot per mile, with low-water discharge of about 10,000 cubic 
feet per second. In 1896 there were 49 shoals having less than 5 feet 
depth at low water, and two other shoals have since developed. 

The existing project is to obtain by dredging a channel not less 
than 5 feet deep and 150 feet wide, and to protect Livingston Point 
and Tennessee Island from erosion, with a view to |)reserving the 
port of Paducah, Ky. 

The total amount expended to June 30, 1907, was $331,914.78. 
This expenditure has resulted in the completion of the work at liv- 
ingston Point and Tennessee Island, at a cost of $77,367.65; in the 
removal of snags, and in about 950,460 cubic yards of dredging at 
31 localities, thus removing the worst obstructions below Hamburg. 
The results of dredging appear to be fairly permanent at about two- 
thirds of the places improved. 
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It is proposed to apply the available balance to the improvement 
and maintenance of the channel at the shoals offering the greatest 
obstruction to navigation. 

The maximum draft that can be carried over the shoalest place in 
this section at mean low water is about 3 feet. The extreme flood 
oscillations range from about 48 feet at Johnsonville to about 55 
feet at Paducah, Ky. 

The commerce carried on the river between Florence and Paducah 
during the calendar year 1905 amounted to about 766,118 tons, 
valued at about $10,930,300, the principal items, in order of value, 
being general merchandise, forest products, and farm products. 

For details of the river from Riverton to Paducah, see Annual 
Report of the Chief of Engineers for 1897, page 2262. 

July 1, 1906, balance unexpended $18, 510. 33 

Amount appropriated by river and harbor act approved March 2, 1907_ 40, 000. 00 


58,510.33 

June 30, 1907, amount expended during fiscal year : 


For works of improvement $552. 81 

For maintenance of improvement 17, 598. 77 

18,151.58 


July 1, 1907, balance unexpended 40’ 358. 75 

July 1, 1907, oxitstanding liabilities 1, 421. 21 

July 1, 1907, balance available 38, 937. 54 

(See Appendix D D 1.) 


Operating and care of Muscle Shoals Canal^ Tennessee River , — 
For deUiils of this canal and of its operation and care, also dimensions 
of locks, aqueduct, and drift sluice, see pages 2440“2446, Annual 
Report of the Chief of Engineers for 1901, with corrections given on 
page 1729 of report for 1902. 

The canal was opened to navigation in 1890. It is in two sections, 
aggregating about 18 miles in length, and has 11 locks. A x'ailroad 
nearly 15 miles in length is operated in connection with the mainte- 
nance of the canal. 

Fifteen streams empty into the canal, none of them very large. 
Bars are constantly forming opposite their mouths and also at the 
entrances to the canal. A bucket dredge is kept on the canal in order 
to remove these bars as fast as they form. 

The number of commercial steamboats and barges that used the 
canal during the calendar year 1906 was 835, counting every trip, and 
the freight carried amounted to about 26,878 tons, the estimated value 
of which was $1,074,945. The number of lockages, exclusive of those 
of Government craft, was 2,483. 

The amount expended during the fiscal year ending June 30, 1907, 
was $52,763.28. 

(See Appendix D D 2.) 

3. French Broad and Little Pigeon rivers,^ Tennessee, — The French 
Broad River is one of the largest tributaries of the Tennessee. It 
rises in North Carolina, flows in a generally northwesterly direction. 
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and finally unites with the Holston Eiver in the State of Tennessee, 
about 4.5 miles above Knoxville, to form the Tennessee River. It 
has a drainage area of about 5,600 square miles. Leadvale, Tenn., 
about TO miles above the mouth, has generally been considered the 
head of navigation in Tennessee. An isolated portion of the river 
in North Carolina, between Brevard and Asheville, was under im- 
provement for several years from 1877 to 1882. 

In its original cond'ition the river was obstructed b}^ rock reefs, 
sand and gravel bars, and by bowlders, snags, and oATi-hanging trees, 
and numerous islands in the river divided the water and diminished 
the depth in the navigable channels. There were 41 shoals obstruct- 
ing navigation below Leadvale. The average slope below Leadvale 
is about " 2.3 feet per mile, and the low-water discharge at Leadvale 
is reported as about 2,000 cubic feet per second. 

The Little Pigeon River is formed by the junction of its east and 
south forks at Sevierville, Tenn., and flows in a northerly direction 
for about 5 miles, empt^dng into the French Broad about 29 miles 
above its mouth. Tlie Little Pigeon is navigable at ordinary stages 
only about 2 miles aboA^e its mouth (to Catlettsburg) , and thus prac- 
tically amounts to an additional landing on the French Broad. In 
its original condition this iiortion of the river was obstructed ly a 
bar at its mouth. 

The project proAudes for open-river Avork on the Frencii Broad to 
secure a navigable channel at low Avater from tlie mouth to Leadvale 
sufScient to permit the passage of boats clraAving about 2.5 feet, at 
an estimated cost of $150,000, and for the removal of the bar at tlie 
mouth of the Little Pigeon. 

The amount expended to June 30, 1907, Avas $95,474.17, of which 
$4,921.42 Avas for maintenance. This expenditure has been applied to 
the improATinent of naAugation oA^er 15 of the shoal places in the 
French Broad, the maintenance of the navigable channel, and the 
removal of the bar at the mouth of the Little Pigeon. 

It is proposed to apply the available balance to the improvement 
and maintenance of the channel. 

The maximum draft that can be carried oA^er the shoalest place at 
mean Ioav water is probably about 18 inches. The extreme flood 
oscillation is about 30 feet, ordinary floods having a range of about 
10 to 15 feet. Steamboats rarely go aboA^e Dandridge, 46.5 miles 
above the mouth, and all the improA^ements are below this place. 

The commerce carried on this river during the calendar year 1906 
amounted to about 139,157 tons, valued at about $976,424; the prin- 
cipal items, in order of value, being farm products, marble, and 
general merchandise. 

For details of the French Broad, see the report of survey in the 
Annual Report of the Chief of Engineers for 1900, page 3018. An 
examination of the Little Pigeon is reported in the Annual Report for 
1891, page 2287. 

The direction of traffic on these streams is not parallel to rail lines. 
The effect of the improvement on railroad rates, therefore, would 
be indeterminate, but would doubtless be important. 
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July 1, 1906, balance unexpended $2,043.43 

Amount appropriated by river and harbor act approved March 2, 1907_ 2, 000. 00 

Proceeds transfer of quarter boat 500. 00 

4, 543. 43 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement : 515. 64 


July 1, 1907, balance unexpended 4, 027. 79 

July 1, 1907, outstanding liabilities 126. 19 

July 1, 1907, balance available 3, 901. 60 


Amount (estimated) required for completion of existing project 61,515.64 

(See Appendix D D 3.) 


4 . GlAncli^ Hi/wassee^ cmd Holston rivers^ Tennessee, — [a) Clinch 
River . — This river rises in the Cumberland Mountains in Virginia, 
and, after folloAving a southwesterly course, empties into the Tennes- 
see Eiver at Kingston, 104 miles above Chattanooga. It drains an 
area of about 5,000 square miles. Its average slope below Clinton 
(60 miles from the mouth) is about 1.3 feet per mile. The ordinary 
low-water discharge at Clinton is about 900 cubic feet per second. 
There are about 193 miles of the river in the State of Tennessee. 

In its original condition the channel was obstructed by rock reefs, 
sand and gravel bars, bowlders, snags, and overhanging trees. 

The present project provides for channel excavations, removing 
surface obstructions, and the construction of wing dams and training 
walls, so as to secure a navigable channel 2 feet in depth at ordinary 
low water from the mouth of the river to Clinton, about 60 miles, 
and of 1.5 feet in depth from Clinton to Haynes (or AValkers) Ferry, 
about 66 miles. From Haynes Ferry to the State line, a distance 
of about 67 miles, it is proposed simply to remove the loose rock and 
bowlders, reduce the rock ledges, and remove snags, overhanging 
trees, and similar obstructions, so as to assist raft and flatboat navi- 
gation at the stages at which the river is ordinarily used. 

The amount expended to June 30, 1907, was $53,326.53, which had 
resulted in reducing many of the reefs, removing obstructions from 
the channel, and building several wing dams and training walls, 
whereby the channel was so far improved that the river could be used 
at stages 2 to 3 feet lower than before the improvement was begun. 

It is proposed to apply the available balance to the maintenance of 
the channel. 

Small steamboats navigate the Clinch River as far as Clinton. 

The total commerce on the Clinch River for the calendar year 1906 
was about 112,284 tons (value estimated at $2,161,130). Logs rafted 
down the river comprised about 60 per cent of this tonnage, and 
practically all of the remainder was transported only between Kings- 
ton and the mouth, a distance of less than 1 mile. The principal 
items, in order of value, were general merchandise, forest products, 
and farm products. 

For survey of this river see Annual Report of the Chief of Engi- 
neers for 1901, page 2542. 

There is no information available indicating the extent to which 
freight rates will be affected by this improvement. 
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July 1, 1906, balance unexpended $1,4S(K 4S 

Amount allotted from appropriation by river and harbor act ai)i)roved 
March 2, 1907 42 


1, 805. 91 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement ' -^05. 91 


July 1, 1907, balance unexpended 1,5(X). 00 

July 1, 1907, outstanding liabilities 28. 84 

July 1, 1907, balance available 1,471.16 


(5) Hiwassee River . — The Hiwassee Eiver rises in the mountains 
of western North Carolina and northern Georgia, flows in a north- 
westerly direction, and enters the Tennessee Eiver about 2>5 miles 
above Chattanooga. Its largest tributary is the Ocoee Eiver, which 
enters it from the south about 35 miles fmm its mouth. The Hiwassee 
drains an area of about 2,725 square miles. Its average slope below 
the Ocoee is about 0,93 foot per mile. The low-water discharge at 
the mouth of the Ocoee is given as about 950 cubic feet per second. 

On examination, made in 1874, the channel was found to be 
obstructed by rock reefs, gravel bars, snags, and overhanging trees. 

The original project of improvement, based on the examination 
of 1874, was for a navigable channel 40 feet wide and 2 feet deep 
at ordinary low water to Savannah Ford, about 41. 0 miles from the 
mouth of the river, to be secured by excavation of rock reefs and 
gravel bars and construction of wing dams. Expenditures under this 
project amounted to $36,427.07. 

The present project, based on a survey made in 1899, contemplates 
the development of a channel of not less than 116 feet width and 30 
inches mean depth between the mouth of the river and the mouth of 
the Ocoee Eiver by use of spur dikes, training walls and sub- 
merged sills, bank protection, and dredging, at an estimated cost of 
$71,125. There were sixteen shoals having less than the desired depth 
at low water. 

This project was adopted by the river and harbor act of June 13, 
1902. 

The amount expended thereon to June 30, 1907, was $20,060.32. 
This expenditure was applied to maintenance of the navigable chan- 
nel and to work of improvement at Mathews and Blackbird shoals, 
about 9 and 17 miles, respectively, above the mouth. 

It is proposed to apply the available balance toward the completion 
of the existing project, undertaking first the improvement of the shoal 
places between Charleston and the mouth, and to the maintenance of 
the channel. 

The maximum draft that can be carried over the shoalest place 
at mean low water is about 2 feet. The extreme flood oscillation at 
Charleston, 19 miles above the mouth, is about 32 feet, but ordinary 
floods do not exceed about 15 to 18 feet. Small boats of about 100 
tons capacity can navigate the river eight months in the year. Savan- 
nah Ford, 7 miles above the mouth o^ the Ocoee Eiver, has at times 
been reached by steamboats, and is usually regarded as the head of 
steamboat navigation. 

The commerce on the Hiwassee Eiver during the calendar year 
1906 amounted to 3,563 tons, valued at $139,225 ; the principal items 
I- --* mArp.handise, farm products, and forest products. 
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For report of survey see Annual Report of the Chief of Engineers 
for 1901, page 2458. 

There is no information available indicating the extent to which 
freight rates will be affected by the improvement. It will probably 
be slight. 


July 1, 1906, balance unexpended $4, 460. SO 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 55,282.40 


59, 743. 20 

June 30, 1907, amount expended during fiscal year : 

For works of improvement : $7,952.00 

For maintenance of improvement 1, 987. 96 

9, 939. 96 


July 1, 1907, balance unexpended 49, 803. 24 

July 1, 1907, outstanding liabilities 1, 153. 77 


July 1, 1907, balance available 4S, 649. 47 


(d) Holston River , — The Holston River is formed by the junction 
of its north and south forks at Kingsport, Tenn., and flows thence 
about 142 miles in a southwesterly direction and unites with the 
French Broad 4.5 miles above Knoxville to form the Tennessee River. 
It drains an area of about 3,811 square miles. It has an average 
slope of about 2.5 feet per mile and a minimum discharge of about 
650 cubic feet per second. 

In its original condition the channel was obstructed by rock reefs 
•and ledges, bowlders, snags, and overhanging trees. The present 
jiroject, adopted in 1902, provides for the removal of channel obstruc- 
tions and cutting overhanging trees from the mouth to Kingsport, 
at an estimated cost of $5,000. 

The amount expended to June 30, 1907, was $4,517.17, which 
resulted in clearing the channel of some of the worst obstructions 
between the mouth and Ridleys shoals, a distance of about 137 miles. 

It is proposed to apply the available balance to the maintenance 
of the channel. 

There is no regular upsteam navigation of the river. Occasion- 
ally a small steamboat runs up 30 to 60 miles from the mouth during 
periods of high water. 

The commerce reported for the calendar year 1906 consisted of 
about 19,800 tons of logs rafted, the value of which was estimated at 
about $168,300. 

For report of survey, see Annual Report of the Chief of Engineers 
for 1901, page 2518. 

There is no information available indicating the extent to which 
freight rates will be affected by this imjorovement. It will probably 
be slight. 


July 1, 1906, balance unexpended $1, 386. 34 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 1, 017. 17 


2,403.51 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 903. 51 


July 1, 1907, balance unexpended 1, 500. 00 
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CONSOLIDATED. 


July 1, 1906, balance unexpended — $7,327.62 

Amount appropriated by river and harbor act approved ^larcli 2, 1907» 56, 625. 00 


63, 952. 62 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $7, 952. 00 

For maintenance of improvement 3, 197. 38 

11,149.38 


July 1, 1907, balance unexpended 52, 803. 24 

July 1, 1907, outstanding liabilities 1, 182. 61 


July 1, 1907, balance available 51, 620. 63 


(See Appendix D D 4.) 

5. Removing sunken vessels or craft ohstmcting^ or endangering 
navigation, — Under an allotment from the indefinite appropriation 
made by section 20 of the river and harbor act approved March 3, 
1899, a sunken barge (unnamed) which obstructed the navigable 
channel of the Tennessee Eiver at Florence, Ala., was entirely 
removed, at a cost of $109.15. 

(See Appendix D D 5.) 

IMPROVEMENT OP OHIO RIVER BY OPEN-CHANNEL WORK AND BY 

CONSTRUCTION OF LOCK AND DAM NO. 37; OPERATING SNAG BOATS 

ON OHIO RIVER BELOW THE PENNSYLVANIxl STAJT^] LINE. 

This district was in the temporary charge of Maj. J. G. Warren, 
Corps of Engineers, to August 15, 1906, and in the charge of Lieut. 
Col. Wm. T. Eossell, Corps of Engineers, since that date. Division 
engineer, Col. G. J. Lydecker, Corps of Engineers. 

J. Ohio River {general open-channel improveinent) , — This work 
was commenced by the General Government in 1827, when low-water 
navigation over maiw of the bars and shoals was impossible for 
commercial purposes; but the improvements made and maintained 
since then have ixrovided fairly convenient channels at such places 
for a profitable light-draft local freight and passenger service 
during low-water periods. The difference in level of water surface 
of the river varies; at Cincinnati, nearly midway between the head 
and mouth of the liver, the average annual range during the past 
thirty years is 47.6 feet. 

The project under which operations have been carried on has been 
a continuous and progressive one, the principal features of the work 
being the removal of snags, rocks, and wrecks from the general chan- 
nel ; the direct improvement of bars and shoals, by dredging and rock 
excavation; the construction, repair, and maintenance of low dikes 
and dams to concentrate and direct the flow of water in improved 
channels; bank protection and the construction and repair of levees 
where required in the interest of navigation ; the construction, repair, 
and maintenance of ice piers and harbors; miscellaneous improve- 
ment, including surve3's, establishment, care, and record of water 
gauges, establishment of harbor lines, regulation of encroachment and 
deposits on the banks of the river or in its channel, and the super- 
vision of construction of bridges across the river. The length of river 
through which the work extends is but little short of 1,000 miles, and 
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the total expenditure in tliis district by tlie Government during the 
eighty years it has been in progress, exclusive of liabilities outstand- 
ing June 30, 1907, is $6,755,400.29. 

The river and harbor act of March 2, 1907, appropriated $20,000 
for repairing Great Miami embankment of Ohio River east of Law- 
renceburg, Ind., if such repair should be directly and necessarily 
required in the interest of navigation. 

The principal operations of the last fiscal year were as follows : 

The U. S. dredges Ohio and Oswego excavated 77,496 cubic yards 
of gravel, sand, etc., and 8.6 tons of rock and sunken logs, and the 
hired dredging plant excavated 6,105 cubic yards of sand, gravel, and 
loose rock. The work of the dredges has resulted in improvement of 
the channel, making a depth of 4 to 6 feet below low water at Fulton 
bar, Chenaults reach, Big Blue River bar, Short Creek bar. Wells bar, 
Bakers Island, Captina Island, and Fish Creek Island. 

Plans and specifications were prepared for low dams at the head of 
Browns and Marietta islands, and proposals were adA^ertised for. 
Bids for BroAvns Island work Avill be opened eJuly 18, 1907. The 
proposals for Avork at Marietta Island should ha\^e been opened June 
29, but no bids Avere receiA^ed, and a readvertisement Avill be necessary. 
In response to advertisement for proposals to construct a Ioav dike ^at 
Grand Chain, a single bid Avas received June 6. The prices asked for 
in this bid Avere so high, compared Avith all past experience, that it 
was deemed best to readvertise the Avork. The work on dikes at Mound 
City, 111., is noAV under contract, but, owing to the high stages of 
river AARich prevailed, no Avork was done during the .fiscal year. 
Under contract dated June 30, 1905, Avork on the ice pier at Gallipo- 
lis, Ohio, Avas in progress as folloAvs: Timber protection, 3,982 feet 
B.^M. ; pumping, seven days; excavation, 518.84 cubic yards; Avrought 
iron or steel, 211 pounds, and concrete masonry laid, 190.8 cubic 
yards. The footing of foundation is now in place. Supervision 
Avas had of established harbor lines at SteubeiiAulle, Ohio, Wlieeling, 
W. Va., Ironton, Ohio, and Cincinnati, Ohio. Work in connection 
Avith tentative harbor lines at East Liverpool, Ohio, Avas in progress, 
and maps of same are now in course of preparation. TAventy-six per- 
mits were issued by the War Department to coATr construction of gas 
and Avater pipe lines, overhead and submarine cables, inclines, tracks, 
waterAvorks intakes, coal elevator, dredging, bank protection, etc. 
Plans for Avork on bridges at SteubenAulle, Ohio, Bellaire, Ohio, chan- 
nel back of Wheeling Island, and Parkersburg, W. Ya., Avere approved 
by the Secretary of War. Supervision was had of permits for all 
miscellaneous and bridge constnjctions. 

The nature of the Ohio River is such that its improvement, AAdiether 
by canalization (locks and dams) or open channel, can not bring full 
benefit to naAugation interests until the improvement shall haA^e 
become more continuous than past appropriations have permitted. 
The unimproved portions afford less depth of channel than the im- 
proved sections and limit the available draft for. the Avhole river to 
that required for passing its shoalest parts. Dredging and snagging 
operations will be required at many places, ewen should a more or less 
complete system of canalization be finally adopted, and for open- 
channel improvement continuous work and simultaneous operations 
will be absolutely necessary to produce effective results. The Gov- 
ernment plant should be largely increased in order that any great 
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amount of ivork may be accomplished during the comparatively short 
periods to which effective operations must be limited each year on 
account of unfavorable river conditions. Several light-draft tow- 
boats, barges, and derrick boats for dike construction and removing 
rocks or other obstructions are all urgently needed before anything 
approximating satisfactory progress can be expected. 

The available depth in the Ohio River varies greatly with the fluc- 
tuation in river stages. During the fiscal year the available depth 
has been above the average. This was due, however, to heavy rain- 
fall rather than to permanent improvement of channel.^ 

The fluctuations in river stages are indicated by the following read- 
ings from characteristic rii’er gauges: 



Plighest. 

Date. 

Lowest. 

Date. 

Range. 


Feet. 

1907. 
Mar. 15 

Fe( t. 

*) •> 

1906. 
July 16 
July 13 

Feet, 


48.9 

Mar. 16 

2.4 

46, 5 


51.4 

do .. . 


Jiilv 16 


Point Pleasant, W. Va 

54. 8 

Mar. IS 

1.7 

July 17 

53. 1 

Portsmouth, Ohio 

(iO.S 
(55. 1 

....do... 

5.2 

. . . .do . . . 

55. 6 

Ginciiinati, Ohio 

Jan. 21 

7.1 

3.1 

Sept. 22 
Sept. 20 
Sept. 21 
July 12 

i 58. 0 

Louisville, Ky. (head) 

41.2 

46. 2 

Jail. 22 

j 38. 1 

Evansville, Ind 

Jail. 24 
Jan. 28 

5. 1 

41.1 

Paducah, Ky 

45.8 

6. 3 

39, 5 

Cairo, 111 

50.3 

Jan. 27 

13, 6 

Sept. 23 

36. 7 





" Pittsburg gauge, used when dam was down and Davis Island when dnin was ut). 


The available depth in channel may be considered 1 foot greater 
than gauge readings from Pittsburg to Louisville and 2 feet gi‘eater 
from Louisville to Cairo. 

During the fiscal year no work was done to increase the available 
depth, but work was confined to the removal of snags and other 
obstructions and increasing the width of narrow low-water channels, 
thus bettering navigable conditions. 

No estimate can be given of the effect of the improvement thus far 
made on freight rates. The compai'ative rates between Pittsburg, 
Pa., and Memphis, Tenn., by rail and by river, were estimated in 
1903 as follows : 



Pitts burg-M emphis. 


■Miles. 

Per ton. 

Soft coal: 

By railroad 

807 

1,218 

§3.73 

.42 

By steamboat 




In order to provide for navigation during comparatively low-water 
periods in winter, many of the existing dikes and dams will require to 
be kept in a state of repair, as the movable dams can not safely be 
operated during a time of even light running ice, although properly 
protected steamboats may be able to navigate at such time. The 
severe losses to floating craft during recent years have shown the im- 
portance of maintaining certain of the harbors of refuge afforded by 
existing ice piers and the providing of others at carefully selected 
localities. Special surveys, designed to fill in and complete the skele- 
ton work now outlined in connection with the investigations of the 


BTVER AND PIARBOR IMPROVEMENTS. 


539 


Board of Engineer officers appointed to examine and report upon the 
Ohio Eiver, will be required at many points. • • ^ 

The commerce of the river during the past year, so far as indicated 
by statistics that the engineer officer in charge of the river has 
been able to obtain, wuxs as follows: General merchandise, coal, etc., 
11,427,784 tons, at an estimated value of $79,994,488; passengers, 
4,349,069. 

July 1, 1906, balance unexpended 4.> 

Aiiioiuit ai)})roi)riated by river and barber act approved Marcb 'X 

;I9()7 470,000.00 

July 3, 1906, to May 28, 1907, amount received from sale of blue- ^ 

prints and charts 

December 29, 1906, and June 12, .1907, amount received from sale of ■ 
coiidemiied and unserviceable property o8o4b 


749, 110. 20 


June 30, 1907, amount expended during fiscal yeai* : 

For works of improvement 5^47, 711. 62 

For inaintenance of improvement, .$11,356.01, less 
$1.10 refunded 11,354.91 


59, 066. 53 


July 1, 1907, balance unexpended—. 
July 1, 1907, outstanding liabilities. 

July 1, 1907, balance available 


690, 043. 67 
4, 563. 98 


685, 479. 69 


July 1, 1907, amount covered by uncompleted contracts 

Amount (estimated) required for completion of existing project^.. 


71, 864. 84 
Indefinite. 


(See Appendix E E 1.) 

Loch cmd Dam No, S7, Ohio River , — The river and harbor act 
approved June 13, 1902, authorized the construction of this dam at 
a cost not to exceed $1,050,000, and the river and harbor act of 
March 2, 1907, authorized the expenditure of $100,000 in excess ox 
amounts theretofore appropriated or authorized, provided that the 
said lock and dam shall be constructed with a view to a navigable 
depth of nine feet.” Of the continuing- contract authorizations 
$330,000 is yet to be appropriated. Statements of actual constructmn 
are given in Eeports of the Chief of Engineers for 1905, Appendix 
I> D, pages 1816 to 1819, inclusive, and 1906, Appendix E E, pages 
1564 to 1567, inclusive. 

Work was carried on from July 1 until November 21, with inter- 
ruptions from four freshets; work included cofferdam constmction 
for Kentucky abutment and cross dam of lock coffer, excavation for 
walls and lock chamber, construction of lock wall foundations and 
monoliths, the laying of fixed ironwork and piping, and construction 
of sew^ers. About 467 linear feet of cofferdam was constructed, 3,945 
cubic yards of ordinary, 1,696 cubic yards of deposit, and 2,175 cumc 
yards of rock excavation were accomplished. Ordinary filling to the 
amount of 5,904 cubic yards and stone filling to the extent of 33 
cubic yards were done; 15,881 cubic yards of concrete masonry was 
laid; 285 linear feet of sewers was completed; 1,938 feet B. M. of 
oak timber was laid; 114,435 pounds of cast iron, 121,889 pounds of 
wrought iron and steel, and 535 pounds of steel castings were placed 
in the permanent work. 

Under the provisions of contract, 534,956 pounds of ironwork was 
delivered at site and partial payment made thereon ; 18,681| barrels 
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of Atlas Portland cement were delivered under contract. Of this 
amount 16,5471^ barrels have been used. 

By authority of the Secretary of War an additional tract of land 
was'secured, adjoining the United States propert.y on the east. Thi.s 
land was secured in order to furnish a mooring ground for tows pass- 
iiig through the lock. 

A supplemental agreement was entered into with the contractors 
for Dam No. 37, Ohio Eiver, to cover changes in design in bear 
traps. This contract was dated June 22, 1907. 

The total expenditure on account of work to June 30, 1907, exclu- 
sive of outstanding liabilities, is $326,651.52. 

It is proposed to apply the funds asked for the fiscal .year 1909 for 
Lock and Dam No. 37, 'Ohio Eiver, toward the completion of locly 


navigable jiass, bear traps, and machinery. 

July 1, 1006, balance unexpended — — -?9>60, 885. 85 

Ainoiint appropriated hy sundry civil act ax^proved March 4, 11)07 — 270, IK )0. 00 

030, 885. 85 

June 30, 1907, ainonnt expended during fiscal year, for works of im- 
provement 137, 537. 37 

July 1, 1907, balance unexpended 493, 348. 48 

July 1, 1907, outstanding liabilities 471. 97 

July 1, 1907, balance available 492, 876. 51 

July 1, 1907, amount covered by uncompleted contracts 587, 639. 06 

Amount (estimated) required for completion of existing project 330,000.00 

'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance niiex- 

. pended July 1, 1907„ »330, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix E E 2.) 


3. Operating snag boats on the Ohio River heloio the Pennsylvania 
State line . — The condition of the channel way of the Ohio, the neces- 
sit}^ for continuous snag-boat work, and the benefits accruing there- 
from to river commerce are plainly shown by the .yearly reports of 
obstructions removed, which obstructions, if permitted to remain, 
would make navigation highly dangerous at ordinary stages and 
hazardous at any time. 

The project for removing obstructions by a properly equipped snag- 
boat was put in operation in 1876, the boat having been completed at 
a cost of $125,125.24, and the expense of operating having been borne 
by appropriations for improving Ohio Eiver until 1890. The river 
and harbor act of September 19, 1890, provided $25,000 yearly for 
this purpose, and the act of June 3, 1896, increased the yearly a]p|)i‘ 0 “ 
priation to $50,000. 

The amount expended on this work during the fiscal year ending 
June 30, 1907, was $34,439.74, the total expenditures up to' the close of 
the present fiscal year, exclusive of outstanding liabilities, being 
$544,023.37. For report upon operation of snag boats on the Ohio 
Eiver in the State of Pennsylvania, see page 553, following. 

o Of this amount $230,000 is under contract authorization of 1902 and $100,000 
under that of 1907. 
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As far as practicable the removal of obstructions is carried on 
whenever permitted by the stage of water and the absence of danger- 
ous ice ; and during the last fiscal year the regular Ohio River snag 
boat E, A. Woodruff was in active service from July 1 to December 
22, 1906, and from April 27 to June 30, 1907, traveling 6,316 miles and 
removing the following obstructions: One thousand and thirty-one 
snags, aggregating 4,754.47 tons; 4 rocks, measuring 306 cubic feet; 
235 cords drift, and 50 wrecks, comprising 30 coal bargjes, 12 coal 
boats, 4 barges, various, 1 flatboat, and the remains of 3 steamboats. 

The snag boat W oodru-ff is a powerful and finety equipped vessel 
that does admirable service during moderate stages of water, but can 
do little or nothing when the river is at a stage of less than 4 feet, 
though it is at such stages that snagging operations should be prose- 
cuted most advantageously. 

It is extremely important that snagging operations should be 
extended to cover these low-water periods, and to this end it is rec- 
ommended that the yearly appropriation for snagging, as provided 
for by the act of June 3, 1896, be increased to $100,000 for the fiscal 
year ending June 30, 1908, the additional $50,000 to be used in the 
building and equipment of one light-draft combination snag and 
derrick boat, adapted for use at even extreme low-water stages. 
This boat Avould form a part of the regular snagging plant, and 
would be operated from the yearly appropriation made for that 
purpose. 

(See Appendix E E 3.) 


EXAMINATION AND SURVEY OF OHIO RIVER REQUIRED BY RIVER AND 
HARBOR ACT APPROVED MARCH 3, 1905. 

Pursuant to a requirement in section 1 of the river and harbor act 
approved March 3, 1905, a Board of Engineers has been appointed 
to examine the Ohio River and report ^ at the earliest date hy whieh a 
thorough examination can he made^ the necessary data with reference 
to the canaliBation of the river ^ and the affroximate location and 
numljer of lochs and dams in such river ^ with a view hath to a depth 
of six feet and nine feet; and to include the prohahle cost of such 
hnprovement %oith each of the depths named ^ the prohahle cost of 
inairitenarhce^ a/nd the present and prospective commerce of said river^ 
etc.; also to examine the said river from the mouth of the Green 
River to Gairo.^ %intli a view to determining whether an increased 
depth can he maintained hy use of dredges. The Board’s report will 
be duly submitted wRen received. 

IMPROVEMENT OF MONONGAHELA RIVER, W^EST VIRGINIA AND 
PENNSYLVANIA, AND OF ALLEGHENY RIVER AND PITTSBURG HAR- 
BOR, PENNSYLVANIA ; CONSTRUCTION, ETC., OF LOCKS AND DAMS 
AND OPERATION OP SNAG BOATS ON OHIO RIVER IN PENNSYL- 
VANIA. 

This district was in the charge of Maj. Wm. L. Sibert, Corps of 
Engineers, from July 1, 1906, to March 6, 1907, and of Maj. H. C. 
Newcomer, Corps of Engineers, since that date, the district officer 
having under his immediate orders First Lieut. IE. N. Johnston, the 
entire year; First Lieut. George E. Spalding to November 1, 1906; 
Capt. F. C. Boggs to J anuary 14, 1907 ; Capt. F. W. Altstaetter since 
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October 26, 1906; Capt. E. M. Adams since February 7, 1907, and 
Capt. A. E. Waldron since April 1, 1907. Division engineer, Col. 
G. J. Lydecker, Corps of Engineers. 

1, Monongahela River ^ West Yirginia . — The Monongaliela Eiver 
is formed by the junction of the Tygarts Valley and West Fork 
rivers, about 1 mile south of Fairmont, W. Va., and flows in a gen- 
erally northerly direction about 128 miles to its junction with the 
Allegheny Eiver at Pittsburg, Pa. The improvement of the portion 
in West Virginia is considered to extend down the river as far as 
Lock No. 8 at the mouth of Dunkards Creek, Pennsylvania, about 4 
miles north of the Pennsylvania State line, or a total distance of 
about 41 miles. 

Navigation on this portion of the river in its original condition was 
impeded at high water by swift currents, the fall per mile being about 
2 feet. At low stages it was obstructed by shoals and numerous 
gravel and rock bars. Steamboat navigation was practicable at high 
stages as far upstream as Morgantown. Occasionally a boat could 
go "as far upstream as Fairmont, and downstream navigation of fiats 
and small rafts Avas practicable at medium and high stages. 

The original project for this portion of the Monongahela River 
was adopted in 1872, and contemplated the construction of Locks and 
Dams Nos. 8 and 9. This project Avas completed on NoA^ember 8, 
1899, Avitli the result that boats clraAving 5.2 feet of Avater could navi- 
gate the river in Ioav Avater as far upstream as Moi*gantown, W. Va., 
the river having previously been slaclcAAnitered from its moutli to 
Lock No. 8 by the Monongahela Navigation Company. The amount 
expended under this project Avas $49>(u9()0. 

The existing project, adopted by Congress Jiily 13, 1892, |)rovides 
for the construction of six locks and dams, Nos. 10 to 15, inc!usiv(\ 
between Moi’gantown and Fairmont, W, Va., at an estimated cost of 
$1,275,000. Appropriations aggregating this amount have l)een made 
and the sum of $107,463.86 aauis recovered frciin surety company on 
contract of C. I. McDonald for failure to complete Locks and Darns 
Nos. 10 to 15. 

The amount expended under this project up to close of the fiscal 
year ending eTime 30, 1907, a\uis $1,313,681.45, including $21.64 re- 
ceived from sales. 

The condition of this Avork on June 30, 1907, Avas as folloAvs: 

A^os. 10 to 15 j mchisive. — The locks and dams proper AA’ere com- 
pleted and assigned to “ Operating and care of canals,’' etc., in 
January, 1904. The lock, houses and outbuildings liaA^e been com- 
pleted, the lock grounds graded, and additional protection proAuded 
by strengthening the abutments and raising and lengthening the 
lower guide Avails. Some further wmrk is required on tAvo oT the 
abutments and the construction of one upper guide Avail. 

The completion of these six locks and dams extended slack-Avater 
navigation about 28 miles, from Morgantown to a point on the West 
Fork River 4 miles above Fairmont, W. Va., with a minimum iiaAU- 
gable depth of 7 feet. The improA^ement should enable the people 
of the territory affected to transport coal, general freight, etc., almost 
uninterruptedly to market. The superstructure of the Baltimore and 
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Ohio Eailroad bridge crossing the fifteenth pool, reported last year 
as an obstruction to traffic, was removed in December, 1906. 

The greatest recorded flood height is 40 feet at Morgantown. Ordi- 
nary flood heights average about 22 feet on this iiortioii of the river. 

Traffic on this portion of the river is not heavy, but it has mate- 
rially increased over that originally existing there. x\. daily line of 
packets plies the river between Pittsburg and Fairmont, and tow- 
boats oiierate as necessity requires. . Since the opening of the locks 
there has been some development of coal mines and the shipment of 
coal by Avater in small quantities. 

A statement of commerce and of the effect of the project on freight 
rates, so far as known, is given in the report for operating and care 
of locks and dams on Monongahela En^er, pages 546 and 547. 

Eeferences to more extended information, reports of surveys, etc., 
are given on page 467 of the Annual Eeport of the Chief of Engineers 
for 1905. 


.July 1, 1906, balance unexpended $09, 777. 30 

Amount received from sale of condemned property- 21. 64 


99, 798. 94 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 30, 994. 89 


.July 1, 1907, balance unexpended 68, 804. 05 

July 1, 1907, outstanding liabilities 432. 05 


July 1, 1907, balance available 68, 372. 00 

(See Appendix F F 1.) 


Monongahela River ^ Pennvyleama . — The improvement of this 
part of the river is considered to extend from Pittsburg to the mouth 
of Dunkards Creek, a distance of 87.5 miles. In its original condi- 
tion, prior to 1840, it tvas navigable for steamboats only at high 
stages. A downstream navigation for light-draft flats and rafts Avas 
practicable at high and medium stages. The ai^erage fall per mile is 
about 0.9 foot and the minimum discharge about 160 cubic feet per 
second. 

In 1833 Congress provided for a survey of the river from Pittsburg 
to BroAvnsville, a distance of about 57 miles. This survey was not 
followed by an appropriation for improving the river, and the legis- 
lature of Pennsylvania, by act of March 31, 1836, incorporated and 
authorized the Monongahela Kavigation Company to improve the 
river from Pittsburg, Pa., to the Virginia State line,- a distance of 
91.5 miles. This company built scA^en locks and dams, producing 
slack Avater from Pittsburg to Avithin 2 miles of the West Virginia 
State line. 

The river and harbor act of June 3, 1896, authorized and directed 
the Secretary of War to institute and carry to completion proceed- 
ings for condemnation of all the property and appurtenances of the 
company. The property Avas acquired bv the United States on July 
7, 1897, at a cost of $3,761,615.46.^ 

The amount expended on original and modified projects prior to 
operations under existing project AA^as $3,769,073.88, including the 
purchase money. 
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Tlie existing project, adopted in 1899, with subsequent modifica- 
tions (see Annual Eeport 1906, p. 515), provides for the enlargement 
and improvement of Lock No. 6 and some additional structures at 
Lock No. 3, for the rebuilding of Locks Nos. 2, 3, and 5, using in 
each case two parallel chambers, each 56 by 360 feet, and fixed con- 
crete dams with movable tops, and for the acquisition of necessary 
land and construction of certain improvements at Locks Nos. 5 and 
6 ; all at a total estimated cost of $2,194,605. 

The amount expended up to the end of fiscal year ending J une 30, 
1907, was $1,326,202.22. 

Work is being carried on under continuing-contract appropriations 
at new Locks Nos. 3 and 5. The balance of the authorization remain- 
ing to be appropriated is $500,000 (for Lock No. 5) . 

The condition of work on June 30, 1907, was as follows : 

Loch and Dam No, — The lock, power house, guard and guide 
walls, with the exception of upjDer 105 feet of upper guide wall, were 
built under contract. The abutment and dam were built by hired 
labor. The river lock has been in operation since August 15, 1905, 
and the land lock since March 5, 1906. 

Loch and Dam No, 3 , — The new lock, guard and guide walls, the 
jDower house, power plant, and twm lock-keepers’ houses wu^re com- 
pleted under contract. The abutment ivas built l)y liired labor; the 
dam was 30 per cent completed by hired labor. 

Loch mid Dam No, 5 . — Plans and specifications for tlie new lock 
and dam have been completed. Actual constiuiction work has not 
been commenced. 

Ijoehs J, d, and f odtmg plant , — All of the necessary striictures at 
Lock No. 3, and the improvements contemplated at Lock No. (>, have 
been nearly completed. All of the fioating plant provided for in the 
existing project, consisting of a dredge and two dump scoavs and 
repair steamer with snagging appliances, has been completed and put 
in service. 

The greatest recorded flood height is 44 feet at Browmsville. Ordi- 
nary flood heights average about 30 feet on this portion of the river. 

The traffic of the river is hampered and restricted by insufficient 
capacity and inconvenience at the locks. This wull not* be overcome 
until the enlargement of Locks 1, 4, and 5 has been accomplished. 

xi statement of commerce and of the effect of the project on freight 
rates, so far as known, is given in the report for operating and care 
of locks and dams on Monongahela River, pages 546 and 547. 

It is proposed to apply the $400,000 estimated as a profitable ex- 
penditure in fiscal year ending June 30, 1909, to wmrk on iicav Lock 
and Dam No. 5 under continuing contract authorized by the river ancl 
harbor act of March 2, 1907. 

A list of references to reports of examinations and surveys and 
other items of interest concerning this river are given on page 469 of 
Annual Eeport of the Chief of Engineers for 1905. 
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CONSOLIDATED. 

Jlily 1, 1:906, balance imexpencled ^ $484,097.54 

Received from sale of condemned property 257. 32 

Amount appropriated by river and harbor act approved March 2, 

1907 ' — — 256, 042. 00 

740, 396. 86 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 371, 736. 76 

July 1, 1907, balance unexpended : ^ 368,660.10 

July 1, 1907, outstanding liabilities 15, 694. 04 

July 1, 1907, balance available 352, 966. 06 

July 1, 1907, amount covered by uncompleted contracts , 20, 216. 51 

Amount (estimated) required for completion of existing project 500,000.00 

'xVmount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 400,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

REBUILDING LOCK NO. 2. 

July 1, 1906, balance unexpended $19,152.40 

Amount received from sale of condemned property 9. 21 

19, 161. 61 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 15, 379. 24 

July 1, 1907, balance unexpended 3, 782. 37 

July 1, 1907, outstanding liabilities 66. 06 

July 1, 1907, balance available 3, 716. 31 

REBUILDING LOCK NO. 3. 

July 1, 1906, balance unexpended $453, 291. 21 

Amount received from sale of condemned property 248. 11 

453, 539. 32 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 354,755.58 

July 1, 1907, balance unexpended 98, 783. 74 

July 1, 1907, outstanding liabilities 11, 285. 47 

July 1, 1907, balance available 87,498.27 

Jufy 1, 1907, amount covered by uncompleted contracts 20, 216. 51 

REBUILDING LOCK NO. 5. 

Amount appropriated by river and harbor act approved March 2, 

1907 ^ $256, 042. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement , 1,601.94 

July 1, 1907, balance unexpended 254, 440. 06 

July 1, 1907, outstanding liabilities— 892. 51 

July 1, 1907, balance available 253, 547. 55 

Amount (estimated) required for completion of existing project.— 500,000.00 

f Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement in addition to the balance 
i unexpended July 1, 1907 400,000.00 


Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 
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LOCKS NOS. 3, 6, ETC. 

July 1, 1906, balance unexpended $3, S03. 93 

July 1, 1907, balance unexpended SU3. 93 

July 1, 1907, outstanding liabilities 3, 450. 00 

July 1, 1907, balance available 353.93 

LOCKS NOS. 5 AND 6. 

July 1, 1906, balance unexpended h S50. 00 

July 1, 1907, balance unexpended <‘^30. 00 

(See Appendix F F 2.) 


S. Operating and care of lochs and darns ^ Monongahela Eicer . — 
Statements of the original condition of the Monongahela Eiver are 
contained in the summaries for Monongahela Eiver, M est Virginia 
and Pennsylvania. The slack-water system of the Monongahela 
Eiver comprises 15 locks and dams. Locks Xos. 1 to 4, inclusive, 
are double locks; 5 to 15 are single locks. A table givings the dimen- 
sions of the locks, lengths of dams, and other data is given in 
Appendix F F 3. 

The dams extend slack water to a point on West Fork Eiver 4 
miles above Fairmont, W. Va., or a total distance of about 131 miles 
above the mouth of the Monongahela Eiver at Pitt'-burg. (''on- 
trolling depths at normal pool stages on the sills at ih(‘ di lb* rent old 
locks below Morgantown vary from 4 to b.T feet: on tlu* nrw bx'ks 
above that place they are uniformly 7 feet. During lov stag(‘s of 
water depths of 7.5 to 8 feet are maintained below Dam Au. t) by 
placing flashboards on the dams. 

Locks Nos. 1 to 7, inclusive, have been under operation and care 
since July 7, 1897, when they were purchased from the Monongahela 
Navigation Company; No. 8 since November 8, 1889; No. 9 since 
1879, and Nos. 10 to 15, inclusive, since January, 1904. 

The total amount expended for operating and care to June 30, 1907, 
was $2,190,206.66. The amount expended during the fiscal year end- 
ing June 30, 1907, was $242,365.62. 

Necessary repairs were made to the locks and dams. The most 
notable work of repair during the year was that made to Dam No. 8, 
and consisted in rebuilding about 80 feet of the dam next to the lock, 
which had washed out almost to its base. The work wms done by the 
regular ^ hired-labor 'force during the winter months and was inter- 
fered with repeatedly by floods and moving ice. The cost of materials 
and labor, including expenses of derrick and dredge boats, was about 
$ 6 , 200 . 

The locks were operated throughout the j^-ear except when closed 
for limited periods for repairs and during floods and ice. 

The total number of lockages at the 15 locks aggregated 87,945, 
giving a total commerce through individual locks amounting to 
34,130,877 tons and 268,709 passengers. Much of this commerce, of 
course, moved through several locks. Taking only the aggregate 
of the greatest items of the different kinds of freight passing up and 
down at any single lock, plus the coal mined and shipped'in pools 
1 and 2, which amount is manifestly less than the real movement of 
commerce, the total commerce of the Monongahela Eiver for the year 
amounted to 11,817,128 tons and 47,216 passengers. 
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The ejffect on freight rates of the slack-water system of the Monon- 
gahela is very great. This is true for all manner of products, and 
particularly so for coal. For an average haul of 50 miles on the 
Monongahela Eiver the price of coal delivered by river is $1.25 per 
ton, as compared with $1.40 per ton delivered by rail, making the 
river freight rate 15 cents per ton cheaper. As the haul increases 
the advantage of the river advances rapidly. As an example, the 
river freight rate on coal to a point 12 miles below Pittsburg is 2.5 
mills per bushel, or 6.25 cents per ton, in barge-load lots, while the 
rail freight rate to the same point is 40 cents per ton, a difference 
in favor of river of 33.75 cents per ton, and this difference exists in 
spite of the fact that part of this river haul is on the unimproved 
Ohio River. The effect on freight rates beyond the above, due to 
the rebuilding of Locks and Dams 2 and 3, will not be felt until the 
enlargement of Locks Nos. 1, 4, and 5 is accomplished, when larger 
cargoes will be towed by steamers and the freight rate reduced 
accordingly. 

(See Appendix F F 3.) 

Allegheny River ^ Pennsylvania^ open-channel loork , — The Alle- 
gheny River rises in northern Pennsylvania and flows northwestward 
into New York, and thence in a southerly direction to its junction 
with the Monongahela River at Pittsburg. The average fall per 
mile of the navigable portion is about 2.2 feet and the minimum clis- 
charge at Pittsburg is about 1,440 cubic feet per second. In its orig- 
inal condition the Allegheny River abounded in obstructions, such as 
bowlders, snags, islands, bars, and Avidespreading shoals, all of Avhich 
rendered navigation at best hazardous and practicable only at such 
high stages of water as would enable craft to clear the obstructions. 

The present project Avas adopted in 1878 and 1880 and contemplates 
the removal of the bowlders and snag obstructions and the construc- 
tion of low dams and dikes to close secondary channels and concen- 
trate the low-Avater flow on shoals. 

The amount expended under this project to June 30, 1907, Avas 
$262,108.92, fully one-half of Avhich was applied to maintenance. 

The work that has been done enables navigators to operate safely 
on stages from 2 to 3 feet lower than formerly. 

The present condition of the channel is generally satisfactory, hav- 
ing been largely cleared of the more objectionable obstructions, but 
to maintain its condition it is necessary to^ annually remove any 
boAvlders or snags brought in by the triliutaries or carried along b}^ 
ice and freshets. The dikes and dams are also becoming old and 
require frequent repairs. 

The greatest recorded flood height is 36.6 feet at Herr Island dam. 
Ordinary flood heights average about 30 feet. 

Except on the lower 25 miles of the river the principal traffic is 
the downstream transportation of timber and lumber rafts, neAV 
coal-boat bottoms, barges and flats, usually loaded Avith tan bark, 
lumber, posts, railroad ties, and other timber products, and the toAvage 
of gravel, stone, sand, etc. Steamboating is not noAV conducted to 
any material extent above Kittanning. 

The annual commerce of the river above slack- Avater improvements 
in course of construction is about 400,000 tons, extending over 230 
miles from Tarentum, Pa., to Olean, N. Y. 
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The effect of this project has not decreased tiie freight rates un ild^ 
material noticeably, as the depth of water has not lieea inciv-usCMi liy 
the improvements,' although the hazard of boating has iieen decreased 
greatly. 

More detailed information, reports of sur\e\s. etc., aix' giveii in 
the following Annual Eeports of the Chief of Engim'ei-s : 18'.'b, jtagv 
2411; 1902, page 1901, and 1905, page 1802. 

.July 1, 1906, balance iiue.'cpended - 84, 247. S7 

June 30, 1907, amount expended during liseai year, rer ihiniiiteuant'e 

of improvement - ~ 1 ^ *»• 7i i 

July 1, 1907, balance unexpended - - - - 3, S91. os 

July 1, 1907, outstandiiig liabilities - 3. 00 

July 1, 1907, balance avaiiable 2.888.08 

(See xippendix FF4.) 

S, Allegheny River ^ Pennsylvania, eonstruetioii of locks and 
ekms.— -Prior to the completion, in 1885, of the Davis Island dam in 
the Ohio Eiver, 5 miles belo^Y its head, it was impossil>le navigate 
the Allegheny River with steam craft of lightest draft daring low- 
water ptniods, which frequently continued for mouths at a tiine. 
Since then a navigable depth of 8 feet has been atl'orded by lliat daiiq 
when raised, to Garrison ripple, 2 miles up tlie str<'am. 

The present project for lock and dam const rmriion, origiiially 
adopted in 1890 and subsequently extended in 1890, ])ro\'i<h-- for the 
construction of three locks and dams, extending shu*k watca* from the 
month to Tarentum, a distance of 25 miles. l)ain Xo. 1 is movable, 
of Chanoine type, with bear-trap weirs. Dams Xos. 2 and 3, are both 
fixed, the former being built of concrete on pile foiiiulation and tlie 
latter of crib construction. The lock chamber at Xo. 1 is 55 feet by 
286 feet 2 inches; at X'os. 2 and 3, 56 feet by 289 feet 6 inches. The 
estimated cost or the work is $1,658,226.63, including $10,000 for 
restoration of bank, etc., below Dam Xo. 3. 

The amount expended to June 30, 1907, ivas $1,34T,8()1).55 ; of this 
amount $10,000 was expended for maintenance. 

The work is being done partly under continuing contract, and the 
total authorization has been appropriated. 

The condition of the work on June 30, 1907, was as follows : 

Lock and Barn No. 1 {Herr Island)^ about l-l 9niles from the 
mouth. — This work was built under contract and has been in operation 
since January 1, 1903. One double lock-master^s house has also been 
built under contract. 

Lock and Dam No. %. {Asfiwwall)., 7 miles from the rnouth. — The 
lock has been built under contract and has been in operation since 
Xqvember 10, 1906. The abutment and dam have been partially 
built under contract. It is expected that they will be completed 
during the present season. 

Lock and Dam No. 3^ {Sf ring dale) about 17 mUes from the 
mouth.— The lock was built under contract and has been in operation 
since September, 1904. The abutment and dam were built under con- 
tract. .In January, 1907, during a moderate flood stage, the abut- 
ment failed and a portion of the dam had to be blown np to limit tlie 
resulting damage to private property. Two lock houses have been 
construGted under contract. 
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Pool No. 1 provides a navigable depth of 5 to 6 feet. Dams Nos. 
2 and 3 must be completed before an}^ appreciable increase of depth 
will be obtained in their respective pools. 

The greatest recorded flood height is 36.6 feet at ITerr Island dam. 
Ordinary flood heights average about 30 feet. 

For the calendar year 1906 the commerce reported on that part of 
the river under the improvement for slack-water navigation was 
2,583,757 tons of freight and 4,475 passengers. 

The completion of these locks and dams will be of immense benefit 
to the manufacturing plants along the banks of the Allegheny Eiver 
within their reach, by reason of connecting them with the harbor of 
Pittsburg and witli the coal fields of the Monongahela River. 

The effect of the project on freight rates is given in report on 
operating and care of locks and dams on Allegheny River. 


July 1, 1906, balance iiiiexpeiiUed .$290, 303. 85 

Amount appropriated by river and barber act approved March 2, 

1907 235, 000. 00 

Amount received from sale of blueprints 18. 45 


525, 322. 30 

June 30, 19()7, amount expended during fiscal year, for Avorks of 

improvement 214, 794. 52 


July 1, 1907, balance unexpended 310, 527. 78 

July 1, 1907, outstanding liabilities 81, 525. 55 


July 1, 1907, balance available 229, 002. 23 


July 1, 1907, amount covered by uncompleted contracts 79, 380. 70 

(See Appendix F F 5.) 


6. Operating and care of lochs and dams^ Allegheny Rivei% Penn- 
sylvania . — Statement of the original condition of the Allegheny 
River is contained in the preceding summary for Allegheny River, 
Pennsylvania. 

Locks Nos. 1, 2, and 3 were under the appropriation for operating 
and care at the end of the fiscal year. Dimensions of locks and other 
data are given in Appendix F F 6. 

Dam No. 1 is movable and is the first to be completed in a series of 
three authorized by Congress for the Allegheny River; its pool pro- 
Audes a navigable depth of 5 to 6 feet for a distance of about 5.5 
miles. Dams Nos. 2 and 3 are both fixed, the former being built of 
concrete on pile foundation and the latter of crib construction. Dam 
No. 2 is only partially completed; ivhen finished it Avill form a pool 
about 10 miles long. Dam No. 3 AA^as practically completed in 1904, 
but Avas parth^ destroyed in January, 1907; its pool, Avhen restored, 
will extend slack Avater to Natrona, a distance of about 8 miles. 

Lock No. 1 has been under operating and care since January 1, 
1903 ; No. 2 since NoA^ember 10, 1906, and No. 3 since NoAwnber 
29, 1904. 

The total amount expended for operating and care to June 30, 
1907, was $158,135.36. The amount expended during fiscal year 1907 
Avas $82,998.35. 

The locks and dams were operated throughout the year as occasion 
required. 

By far the heaviest expenditure Avas made in limiting the damage 
to private joroperty AAdien the abutment of Dam No. 3 failed in Jan- 
uary, 1907. The rapid caAong of the bank, invoking the destruction 
of a number of houses and threatening the large plate-glass mirror 
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works a short distance below the dam, made it uec*es>ai‘y to seeiire 
large quantities of stone under emergency conditions and to dislroy 
a portion of the dam. The total amount expended in tins (*onneciiou 
was about $80,000, including outstanding liabilitii^s. 

The traffic through locks and dams, Allegheny Knaa'.jlunng the 
fiscal 3^ear 1907, was as follows: Lock a^nd Dam No. 1, tons 

and lj696 passengers; Lock and Dam No. l.Olo.loO U>ns and :i:V2 
passengers; Lock and Dam No. 3, 8*2,912 tons and 2,;>:I:T passsngers. 
The tons represent short tons of 2,000 pounds. 

The operation of the locks and dams on tlie Allegheny Ivivcun ju-o- 
viding a system of slack-water navigation in coiineelion witli Pitts- 
burg IIart)or, will tend to give manufacturing plants in tliis stMlion 
the benefit of the cheap rivm* rates on coal and other sup|)!ies. Thm 
benefit, however, can not be realized to any eonsiderai)h‘ (^xtent until 
the low bridges on the lower Allegheny Eiver are raiscsl suificituitly 
to remove the very serious obstruction to navigation that they now 
present. 

(See Appendix F F 6.) 

7. G onstniction of lochs and dams hi Ohio Rivers Pennsylvania 
{JfO.5 miles ), — The Ohio River, PeimsAdvania, in its original (condi- 
tion had a low-water channel depth varying from 1 foot at Piiisburg 
to 2 feet at the Ohio State line, the average slope Inung about 1.25 
feet per mile and the minimum discharge at the head a, bout iJU)0 
cubic feet per second. Under the original |)roje(.*t for o])en“rivtu’ 
improvement, work was conducted on this portion of (lie rixan: at a 
number of shoals. 

Under the original project for lock and dam construction, adopted 
in 1875, Dam N^o. 1 was begun in 1877 and comi)Ieted in 18S5, at a 
cost of $940,000. The jmesent project, in its original form, was 
adopted by Congress September 19, 1890, and, wdth subsvM|uent modi- 
fications, provides for the construction of Locks and movable Dams 
Nos. 2, 3, 4, 5, 6, and 7, so as to secure a navigable de[)th of 9 feet in 
the pools formed thereby, the locks to have available dimensions of 
110 by 600 feet, at a total estimated cost of $6,321,37t>. Appropria- 
tions aggregating $5,369,376 have been made, and $15,233.54 has 
been realized from other sources. 

The amount expended under present project to the close of the fiscal 
year ending June 30, 1907, was $4,851,^3.90. 

The work is being done partly under continuing-contract system, 
and the total authorization has been appropriated. 

The condition of work on June 30, 1907, was as follows: 

Loch and Dam No. 2 . — The lock and dam -were practicality com- 
pleted and liRve been in operation since October 13, 1906. 

Loch and Dam No. 3 . — The lock, including gates and operating 
gearing, was completed; the dam Avas completecT, except the placing 
of 69 props and 132 wickets, and the construction of two bear-trap 
gate foundations was also nearly completed. The lower leaf of one 
of the bear-trap gates, 93 feet in length, was nearly finished, and that 
of the other bear-trap gate about one-fourth constructed. To meet 
the requirements of 9-foot navigation, the land wuill of the lock wms 
raised 30 inches and the lower guide wuall 4 feet. A power house 
and two kck houses were completed. The lock-operating poAver 
plant, consisting of two 85-brake horsepo^ver gas engines and two 
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Loch and Dam No. If . — The lock was completed and the gate- 
operating machinery installed for the upper gate ; 424 feet of navi- 
gable pass was built and the movable parts placed in ITO feet of 
same ; the three piers were completed ; the Chanoine weir, including 
movable parts and the protection crib, was finished; 80 per cent of 
the abutment was built; the foundation of one of the bear traps was 
finished and one-half of the lower leaf erected preparatory to rivet- 
ing; the foundation course of concrete in the other bear trap was 
placed and the foundation irons set; the machinery and piping for 
operation of river-Avall valves were installed; I beams and cover 
plates were placed over the lock-gate recesses; preparatory to eleva- 
tion of lock for 9-foot navigation, the stone coping and timber facing 
were removed from the land w^alL A jiower house and two lock 
houses were completed. 

Lock and Dam No. 6 . — The lock was practically completed; the 
navigable pass, abutment and weirs, except one bear-trap gate, were 
conijileted ; work on completion of dam and bear- trap gates was under 
way. A power house and t\vo lock houses were completed. 

Lock and Dam No. 6 . — The lock and dam were completed for 6-foot 
navigation and put in operation August 3, 1904. The plant for low- 
ering the sill for 9-foot navigation was being assembled, and the 
construction of a cofferdam for unwatering the lock was in progress. 

Lock and Dam No. 7 . — The site for this dam has been secured. 
The preparation of plans for the lock and dam was begun, but as 
no further appro|)riation has been' made by Congress for this work, 
no work is now being done. 

Dams Nos. 1, 2, and 6 form pools in the Ohio Kiver having lengths 
of 4.72, 4.44, and 5 miles, respectively. The completion of Dams Nos. 
3, 4, and 5 will add 14.7 miles to the system, making it continuous 
from Pittsburg to Merrill, Pa., a distance of about 28.9 miles. 

The greatest recorded flood height is 34.2 feet at Davis Island dam. 
Ordinary flood heights average about 28 feet on this portion of the 
river. 

A statement of commerce and of the effect of the project on freight 
rates, so far as known, is given in the report for operating and care 
of locks and dams, Ohio River, page 553. 

Reference to more detailed information, reports of surveys, etc., are 
given on page 522 of the Annual Report of the Chief of Engineers 
for 1906. 

CONSOLIDATED. 


July 1, 1906, balance unexpended 'iSO, 454. 58 

Amount received from sale of blueprints — 

Amount appropriated by river and barbor act approved March 2, 

1907 70, 000. 00 

Amount received from sale of land and condemned property 14,911.23 


1, 571, 443. 42 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $1,037,817.78 

By transfer settlement 350. 00 

1, 038, 167. 78 


July 1, 1907, balance unexpended— 
July 1, 1907, outstanding liabilities. 


533, 275. 64 
21, 533. 92 


July 1, 1907, balance available. 


511, 741. 72 


July 1, 1907, amount covered by uncompleted contracts _ 

Amount (estimated) required for completion of existing project- 


382, 877. 18 
952, 000. 00 
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DAMS NOS. 2, E. 4, AND 

July 1, 1006, balance iinexpendecT — - . 4Tr>, 8?j. 70 

Amount received from sale of blueprints 77. (H 

Amount received from sale of land and condeiimcd pro|>erty ^ , 1-1, 01 1.26 

I. -100. s<;s. Ai 

June 30, 1907, amount expended during llscal year : 

For works of improvement 81, OMo, 7(js. n2 

P*V transfer settlement — - - 6.>o. nt> 

1. (KUl, ris. 02 

July 1, 1907, balance unexpended - F74, 710. 02 

July 1, 1907, outstanding liabilities Id, <nr>. 00 

July 1, 1907, balance available i‘*s, i;i;;. 

July 1, 1907, amount covered by uncompleted contracts ; ‘>.60,087. IS 

DAM NO. 0. 

July 1, 1906, balance unexpended 83>i773. OO 

Amount appropriated by river and harbor act apt>roved yiarcli 
2, 1907 - 71), OCX). 00 


73, 773. 60 

June 30, 1907, amount expended during fiscal year, for works of 
improvement - - ^ ) 

July 1, 1907, balance unexpended 12. l.">3. 20 

July 1, 1907, outstanding liabilities - -I, 017.03 


July 1, 1907, balance available,. 67. 636. .‘kl 

July 1, 1907, amount covered by uncompleted contracts 23. 20U. 00 

DAM NO. 7. 

July 1, 1906, balance unexpended 86, 801.19 

June 80, 1907, amount expended during fiscal year, for \vorks of 
improvement - 728. 46 

July 1, 1907, balance unexpended 6, 0T2. 7.‘» 

Amount (estimated) required for completion of existing i>roJccr . 062, <HiO. (M) 

(See Appendix F F 7.) 


8. Dredging Ohio River^ Pennsylvania . — An allotment of ^^2(),80() 
was made June 12, 1905, from the appropriation of $300,000 made by 
act of March 3, 1905, for the general improvement of the Ohio River, 
for the removal of the bar in upper approach to Lock No. 0. This 
bar was removed by the excavation of 35,161 cubic vuirds of material 
at a contract cost of 19 cents per cubic yard. On August 30, 1905. a 
reallotment of $10,350 from the allotment for dredging pool No. 6 
was made for dredging in pools Nos. 3 and 4, Oliio Rit'er. tinder this 
allotment the channel at Whites riffle, above Lock No. 3, was straight- 
ened out. The total amount of material liandled was 36, 162 cubic 
yards. 

The amounts expended on these works to June 30, 1907, are as 


follows : 

Dredging pools Nos. 3 and 4 84,941. 45 

Dredging pool No. (L__ S, 693. 16 

Total 13,634.61 

July 1, 1906, balance unexpended--. ; $10, 768. 55 

Amount returned to general improvement fund 2, 500. 00 

sTNisTss 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement : . 3, 603. 16 

July 1, 1907, balance unexpended—-. ' 4 , 6 ^. 39 

/Gaa A-mAA.Urlix F F 
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.9, Operating snag hoats on Ohio River in the State of Pennsyl- 
'vania . — The project adopted July 27, 1905, provides for the removal 
of snags, wrecks, and similar obstructions in portion of the Ohio River 
in the State of Pennsylvania. This work was carried on under allot- 
ments made from the appropriation for operating snag boats on Ohio 
River. 

The amount expended on this work to June 30, 1907, is $3,115.23, of 
wdiicli $1,324.39 was expended during the past fiscal year. 

There were removed during the year 3 fuel flats, 2 coal barges,! coal 
boat, and the dismantled hull of the old U. S. steamer Slachwater, 

(See Appendix F F 9.) 

10. Operating and care of locks and dcvms.^ Ohio River Pennsyl- 
vania . — Statement of the original condition of the Ohio River is 
contained in the summary for Ohio River, Pennsylvania. 

Locks and Dams Nos. 1, 2, and 6 Avere under the appropriation for 
operating and care at the end of the fiscal year. The dams are all 
movable and are the first ones to be completed in the series that is 
jorojected for the improvement of the Ohio River. The dimensions 
of the locks, AAdth other data, are giA-en in Appendix F F 10. 

Dam No. 1, at Davis Island, was designed to give a depth of 6 
feet in Pittsburg Harbor, Avhich has since been increased to 10 feet 
over certain portions of the harbor by dredging. Dams Nos. 2 and 
6 are designed to give navigable depths of 9 feet in their respectiAn 
pools. The aggregate length of these pooled portions of the river is 
14.16 miles. 

Dam No. 1 Avas placed under operating and care October 7, 1885; 
Dam No. 6, August 3, 1904; and Dam No. 2, October 13, 1906. 

The total amount expended for operating and care to June 30, 1907, 
Avas $587,308.97. The amount expended during the fiscal year ending 
eTune 30, 1907, Avas $56,027.44. 

Dam No. 1 Avas up during the fiscal year &ve times, aggregating 
142 days; Dam No. 2, three times, aggregating 18 days; and Dam 
No. 6, four times, aggregating 90 days. 

The locks Avere operated as occasion required and necessary repairs 
made for maintenance of the Avorks. 

The trafiic through Locks and Dams Nos. 1, 2, and 6, Ohio River, 
for the fiscal year 1907, as measured by the commerce through Lock 
and Dam No. 1, amounted to 3,319,631 tons of 2,000 pounds. 

The effect of the project on freight rates has been partly discussed in 
the rejiort for operating and care of locks and dams, Monongahela 
River. 

Davis Island dam, forming, as it does, the pool of Pittsburg Har- 
bor, has lent its great part to the general effect on freight rates to and 
from Pittsburg. The effect on rates of the operation of Dams Nos. 
2 and 6 is not felt at present, except locally, but is expected to become 
more pronounced upon the completion of Locks Nos. 3, 4, and 5, 
Avhich Avill increase from 25 to 50 per cent the number of days in the 
year on AAdiich toAvs may be moved doAvn the riA^er from Pittsburg. 

The great future benefit of the aboA^e project Avill be felt only Avhen 
the slack-Avater system is extended far enough doAvn the Ohio RiA^er 
to permit continuous navigation during all but the Avinter season. 
This improA^ement it is confidently expected Avill cause a saving in 
freight rates over the present rail rates on such produce as coal, iron, 
steel, sugar, timber, molasses, tobacco, etc., of oA^er 3 mills per ton 
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mile to the 8,000,000 people living in territory commercially con- 
tiguous to the Ohio and Mississippi systems. 

(See Ap23enclix F F 10.) 

11. Harbor at PittshuTg^ Pa . — This harbor comprises that portion 
of the Ohio Kiver lying above Davis Island dam, a length of 4.7 
miles ; that portion of the Allegheny Kiver lying between its mouth 
and Aspinwall, a length of 7 miles," and that portion of the Monon- 
gahela River lying between its mouth and McKeesport, a distance of 
15.5 miles; total length of harbor, 27.2 miles. That portion of the 
harbor most used as such, and called the lower harbor, lies between 
the Davis Island dam and Dams No. 1 on the Allegheny and Mononga- 
hela rivers and measures 8 miles of river. In its original condition the 
lower-harbor depths were from 3 to 4 feet on natural mean low river, 
and veiy often still lower stages caused suspension of navigation. 

Since the completion of Davis Island dam, in 1885, the maximum 
draft which could be carried over the shoalest place was scant 8 feet 
at pool stage. Parts of the channel and harbor are from 10 to 12 
and from 16 to 20 feet in depth. The average widths of the harbor 
at pool-full surfaces are: On the Ohio, about 1,100 feet; on the 
Allegheny, about 930 feet, and at different ^oarts of the Moiiongahela, 
from 750 to 950 feet. The capacity of the harbor is imj)aired by 
shoal 23laces and high dum]3S projecting from the banks. The use 
for harbor i^urposes of that jDortion of the harbor in the Allegheny 
River above the Sixth Street Bridge is practically nullified by the 
low bridges on that part of the stream. The clear heights of these 
bridges above their respective |)ool surfaces are from 27-1- to 35| 
feet. The least height, with chimneys down, of the packets that ^ily 
between Pittsburg and points on the Ohio, Kanawha, and Muskinguin 
rivers is 45 feet. The average height of the Ohio River towboats, 
with chimneys down, is 44 feet. The height of a suitable i^acket for 
the Allegheii}^ River is about 33 feet, and of a suitable towboat, about 
28 feet. The result is that practically none of the coal and iron or 
steel products intended for southern shijDinents have been loaded or 
harbored in the Allegheny River. The removal of the Union Bridge 
at the nioutli of the river, now in progress, will open up this portion 
of the harbor as far as the Sixth Street Bridge, a distance of about 
one-half mile. 

In 1858 the State of Pennsylvania, through a board of commis- 
sioners, made a detailed survey of the rivers at and near Pittsburg 
and laid down on the maps high and low water lines intended to 
define the banks and limit the use of the same by ri]3arian proj)rietors. 
These lines were referred to stone monuments on the ground. No 
means, however, were ]3rovided for ]3reserving the monuments nor 
for preventing filling in the river beyond these lines. 

In 1894 a Board of Engineer officers recommended certain harbor 
lines for the harbor of Pittsburg, from the Davis Island dam to 
Brilliant, Allegheii}^ River, and to Homestead, Moiiongahela River. 
The recommended lines generally followed the actual banks as they 
existed at that time. These lines were apjiroved by the Secretary of 
War January 29, 1895. An extension of these lilies on the Monon- 
gahela River from Homestead to McKeesport was approved by the 
Secretary of War Ajiril 3, 1902. 

The original project for improvement was adopted by the river 
and harbor act of March 3, 1899, and provided, with subsequent modi- 
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fications made during the progress of the work, for dredging a chan- 
nel through the lower harbor (below Dams No. 1 on the Allegheny 
and Monongahela rivers) where needed 10 feet deep at pool and 500 
feet wide below Smithfield Street Bridge, Monongahela Eiver, and 
of less width above this bridge and in the Allegheny Eiver, limited 
by lines from ends of channel spans of the adjoining bridges, except 
at the Pan Handle Eailroad Bridge, where the dredged channel, under 
modified project, was to have a -width of 570 feet, including two 
channel sjoans; for raising the old riprap dam across Brunot Island 
back channel, Ohio Eiver; for removing abandoned structures and 
unauthorized and obstructive fillings jirojecting from the banks 
beyond the harbor lines; for marking of harbor lines, and for in- 
specting and patrolling the harbor. Appropriations aggregating’ 
$110,()()2.90 were made and expended on this work. 

The existing j^roject provides for maintenance of the harbor at an 
annual estimated cost of $10,000. The amount expended under this 
project to June 30, 1907, was $33,408.64. 

The greatest recorded flood height is 35 feet at Pittsburg. Ordi- 
nary flood heights average about 20 feet. 

The principal commercial uses of the harbor are the mooring of 
coal fleets awaiting a rise in the Ohio for jiroceeding to destination 
on that river or on the louver Mississippi, the mooring of timber rafts 
and boat bottoms coming down the Allegheny Eiver on rises, the 
delivery of coal and other materials to mills, furnaces, steel plants 
and yards, and the accommodation of the several packet lines plying 
on the three rivers and whose routes terminate at the harbor. Be- 
sides coal, considerable quantities of steel rails, cotton ties, sheet iron, 
ware, nails, etc., are shipped bjy barges to the low^er-river markets. 

Covirncrclal statistics. 


Calendar year. 

Products. 

Passen- 

gers. 

Calendar year. 

Products. 

Passen- 

gers. 

1900 1 

Tons.a 

8, 141,451 
10. 916,489 
12; 252, 405 

! 12,240,360 

■ 

884,415 

817,800 

996,500 

702,269 

1904 

Tons.a 
9,373, 448 
12,269,020 
12, 927, 975 

604, 477 
603, 716 
271,450 

1901 

1905 

1902. 

1906 

1903 



a 2,000 pounds. 


The inijirovement of this harbor is so closely connected wnth the 
slack-wmter system of the rivers emptying into it that it might w^ell be 
said that, as far as effect in freight rates is concerned, this project is 
one and the same as the projects for the improvement of said rivers. 

Eeferences to reports of establishment of harbor lines and projects 
for maintaining this harbor are given in Annual Eeports of the Chief 


of Engineers for 1905, page 474, and 1906, page 520. 

July 1, 1906, balance unexpended $940. 58 

Received by transfer settlement 4, 000. 00 

Amount appropriated by river and liarbor act approved March 2, 1907_ 10, 000. 00 
Reecived from sale of bluepi'ints 20. 89 


June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 9, 349. 22 

July 1, 1907, balance unexpended 5,612.25 

July 1, 1907, outstanding liabilities 477. 73 

July 1, 1907, balance available 5, 134. 52 

(See Appendix F F 11.) 
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CONSTRUCTION OF LOCKS AND DAMS IN OHIO RIVER BETWEEN THE 
^ PENNSYLVANIA STATE LINE AND CINCINNATI, OHIO, AND IM- 
PROVEMENT OP KANAWHA AND LITTLE KANAWHA RIVERS, WEST 

VIRGINIA. 

This district was in the charge of Maj. Geo. A. Zinn, Corps of 
Engineers, to January 16, 1907, and from April 19 to May U, 1007, 
and in the charge of Capt. F. C. Boggs, Corps of Engineers, from 
January 16 to April 19, 1907, and since May 14, 1907, Division 
engineer, Col. G. J. Lydecker, Corps of Engineers. 

L Lochs and dams In Ohio River hetioeen the Pennsylvania State 
line and CmcirmMi. — A general description of the Ohio Eiver is con- 
tained in the Annual Eeport of the Chief of Engineers for 1896, page 
2062. The system of improvement of this river by movable dams 
was approved by Congress in the act of March 3, 1875 (construction 
of dam at Davis Island — first dam below Pittsburg). The act of 
September 19, 1890, provided for the construction of a dam at or 
near Beaver, Pa., known as No. 6. The above represent practically 
the original projects for the slack- water system of the Ohio. The 
original project for Dams Nos. 8 to 18, inclusive, is contained in 
Annual Eeport of the Chief of Engineers for 1899, page 2361, and 
that for Dams Nos. 19 and 26 in Annual Eeport of the Chief of 
Engineers for 1902, page 1867. 

Congress in the river and harbor act of March 3, 1905, made jiro- 
vision for 9-foot navigation in the pools formed by Dams Nos. 2, 3, 
4, 5, and 6, and for an examination of and report on the river by a 
Board of Engineers with regard to the method and means of im- 
iDrovement which will meet the demands of traffic, present and pro- 
spective. 

The river and harbor act of March 2, 1907, makes provision for a 
navigable depth of 9 feet at Dams Nos. 8, 11, 13, 18, and 26, and 
for increased cost as follow's: Dam No. 8, $1,211,845; Dam No. 11, 
$1,158,343; Dam No. 18, $1,286,778; Dam No. 18, $933,000; and Dam 
No. 26, $1,200,000. The increased depth at Dam No. 19 has not 
been authorized and the estimate of cost remains at $950,000. 

When the dams are completed they wnll provide a navigable depth 
of 9 feet at intervals bet^veen Pittsburg, Pa., and Gallipolis, Ohio. 

Continuing contracts have been authorized for carrying on the 
follownng works, the balance of the authorization remaining to be 
appropriated being set opposite: 


Dam No. S ; $500,000 

Dam No. 11 500,000 

Dams Nos. 15 and IS 455, 000 

Dam No. 20 965,000 


The following is a statement of the condition of the works: 

Da/m No. 8 . — Work at this site ivas confined to the lock and guide 
walls and esplanade. The lock and guide walls ivere completed for 
6-foot navigation, and are being raised to meet the 9-foot require- 
ment of the last river and harbor act; paving of lock chamber ivas 
finished. About 85 per cent of the work contracted for is com- 
pleted. Plans for the dam are in preparation. 

Dam No. 11 . — Progress on the lock and guide walls, to wdiich the 
ivork at this site is limited, has been very unsatisfactory. The folloiv- 
ing is the condition of the ivork : Entire land -wall, 305 linear feet of 
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river wall, walls for upper and lower gate recesses, and 215 linear feet 
of lower guide wall are completed, except additional height to provide 
for a 9~foot navigable depth; 160 linear feet of lock chamber paved 
for a width of 55 feet; and considerable foundation work for walls, 
gate tracks, etc., placed. Not over 45 per cent of the work contracted 
for is completed. 

Dmn No, IS, — The lock walls, part of the guide walls, paving of 
lock chamber, and a portion of the power-house foundation are 
completed. 

Under a contract for the construction of the dam, the following 
portions have been completed : Ketaining wall, abutment, foundations 
for both bear traps, Pier A, Pier B, and 179 linear feet of navigation 
pass (except wickets). Fully 40 per cent of the work contracted for 
is completed. 

Dam No, 18 . — Masonry of lock and filling of esplanade are com- 
pleted. 

Progress under contract for construction of dam has been very 
unsatisfactory. The contractor having failed, work is being carried 
on by the receiver. At the close of the fiscal 3^ear the follovung por- 
tions were completed : Abutment, 569 linear feet of navigation pass 
(except the placing of 70 wuckets) and part of the foundations for 
east bear trap and Pier C. Less than 50 per cent of the vvmrk con- 
tracted for is comjDleted. 

Dam No, 19 . — All the land for this site is owned by the United 
States. 

Dam No. S6 . — Preparations were made for locating the site. 

The amount expended on the above works to June 30, 1907, is as 
follows : 

Dam No. 8_ 

Dam No. 11 
Dam No. 13 
Dam No. 18 
Dam No. 19 
Dam No. 26 


$405, 349- 14 
234, 134. 45 
563, 170. 07 
466, 330. 02 
17, 011.64 
42. 85 


Total 1,686,037.67 

The canalization of this section of the river is not far enough 
advanced to benefit navigation, and therefore has had no effect upon 
freight rates. 

For commercial statistics see reports for improving Ohio Kiver and 
operating and care of Davis Island dam. 

Sufficient funds should be made available for completing the dam 
at No. 8, as the lock is practically finished. 

At No. 11 the work is not so far advanced, but it is believed that 
better results can be obtained by having sufficient funds in hand to 
complete a wmrk before the contract is let. It is proposed to advertise 
for building the dam early next season. 

The amount stated for Dam No. 13 is required to continue the 
construction work at that site, especially the construction of build- 
ings, etc. 

The statement made in the paragraph relative to Dam No. 11 
applies also to work at Dams Nos. 19 and 26. Sufficient funds should 
be available for constructing the lock at each site. 
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DAM NO. 8. 

July 1, 1906, balance unexpended $203, 397.65 

Amount appropriated by river and harbor act approved March 2, 

1907 251,845.00 

455, 242^ 05 

June 30, 1907, amount expended during fiscal year, for works of 1 

improvement 148, 746. 79 

July 1, 1907, balance unexi^ended 306, 495. 86 

July 1, 1907, outstanding liabilities 858. 49 

July 1, 1907, balance available 305, 637. 37 I 

July 1, 1907, amount covered by uncompleted contracts i(H, 126. 60 

Amount (estimated) retiuired for completion of existing projects 500,000.00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

. unexpended July 1, 1907 250, 000. 00 

Submitted in compliance with reouirements of sundry civil act of 
June 4, 1897. 

DAM NO. 11. I 

July 1, 1906, balance unexpended $326, 750. 58 

Amount appropriated bj^ river and harbor act approved March 2, 

1907 198,343.00 

5^, 093. 58 I 

June 30, 1907, amount expended during fiscal year, for works of ' 

improvement 100, 885. 03 

July 1, 1907, balance unexpended 424, 208.55 

July 1, 1907, outstanding liabilities 577. 51 

July 1, 1907, balance available 423, 631. 04 

July 1, 1907, amouut covered by uncompleted contracts 255, 323. 10 

Amount (estimated) required for completion of existing project..- 500,000.00 

= f 

'Amount tliat can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 200,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. | 

DAM NO. 13. * 

July 1, 1906, balance unexpended $324, 843. 08 

Amount appropriated by river and harbor act approved March 2, 

1907 - 174,778.00 

Amount appropriated by sundry civil act approved March 4, 1907_ 100, 000. 00 

Received from sale-- ^ 48.62 

5997669770 

June 30, 1907, amount expended during fiscal year, for works of 6 

improvement ; 176, 013. 15 t 

July 1, 1907, balance unexpended 423,656.55 

July 1, 1907, outstanding liabilities 673. 96 

July Ij 1907, balance available 422, 982 .59 - 

July 1, 1907, amount covered by uncompleted contracts 2^7, 618. 21 I 

Amount (estimated) required for completion of existing project.- 300,000.00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1007 « 185, 000. 00 i 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. ' 


Of this amount $55,000 is under contract authorization of. 1899 and $130,000 | 

under that of 1907. ; 
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DAM NO. 18. 

July 1, 1906, balance unexpended $292,342.82 

Amount appropxdated by sundry eiyil act approved March 4, 1907_ 178, 000. 00 

470, 342. 82 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 103, 672. 84 

July 1, 1907, balance unexpended 366, 669. 98 

July 1, 1907, outstanding liabilities 1,232.15 

July 1, 1907, balance available 365, 437. 83 

July 1, 1907, amount covered by uncompleted contracts 166, 580. 46 

Amount (estimated) required for completion of existing project-- 100,000.00 

DAM NO. 19. 

July 1, 1906, balance unexpended $107, 988. 36 

Amount appropriated by river and harbor act approved March 2, 

1907 200, 000. 00 

307, 988. 36 

Amount transferred to Lock and Dam No. 26 by act of March 2, 

1907 100, 000. 00 

July 1, 1907, balance unexpended 207, 988. 36 

July 1, 1907, outstanding liabilities 177. 60 

July 1, 1907, balance available 207, 810. 76 

Amount (estimated) required for completion of existing project—- 725, 000.00 

DAAI NO. 26. 

July 1, 1906, balance unexpended $35, 000. 00 

Amount appropriated by act of March 3, 1905, and repealed by act 
Of March 2, 1907 35, 000. 00 

Amount appropriated by river and harbor act approved March 2, 

1907 235, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 42. 35 

July 1, 1907, balance unexpended 234, 957. 65 

July 1, 1907, outstanding liabilities 238. 95 

July 1,. 1907, balance available 234, 718. 70 

Amount (estimated) required for completion of existing project— 965,000.00 

( Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 200, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

CONSOLIDATED. 

July 1, 1906, balance unexpended $1, 290, 322. 49 

Amount appropriated by river and harbor act approved March 2, 

1907- - 1, 059, 966. 00 

Amount appropriated by sundry civil act approved March 4, 1907. 278,000,00 

Received from sale 48. 62 


2, 628, 337. 11 
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CONSOLIDATED — COll t i liued. 

Amount appropriated by act of March 3, 1905, and repealed by act 


of March 2, 1907 $135,000.00 

2,493,337.11 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 529, 360. 16 

July 1, 1907, balance nnexpeiided 1, 963, 976. 95 

July 1, 1907, outstanding liabilities 3, 758. 66 

July 1, 1907, balance available 1,960,218.29 

July 1, 1907, amount covered by uncompleted contracts 850, 648. 37 

Amount (estimated) required for completion of existing project— 3, 090, 000. 00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1900, for works of iinprovement, in addition to the balance 

unexpended July 1, 1907 835, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix G G 1.) 


LitUe Eancmhci River^ West Virginia , — A description of the 
original condition of the river and its availability for purposes of 
commerce are given in the Annual Rejoort of the Chief of Engineers 
for 1875, page 740. 

The original project provided for removing rocks, snags, and over- 
hanging and fallen trees above Burning Springs, W. Va., at a cost of 
$7,300, as adopted by Congress on August 14, 1876. The act of Con- 
gress of June 14, 1880, made provision for the construction of a lock 
and dam about 2 miles above Burning Springs. This lock was opened 
to navigation on December 2, 1891, and has since been maintained 
under the indeiinite appropriation for operating and care of canals 
and other works of navigation. Funds are appropriated from time 
to time for maintaining the present channel bjr the removal of ob- 
structions which have re-formed. 

Congress, in the act of March 3, 1905, provided $75,000 for the pur- 
chase and $88,000 for the repair of Locks and Dams Nos. 1-4, owned 
by the Little Kanawha Navigation Company, the project for which is 
contained in House Document No. 309, Fifty-eighth Congress, second 
session, as given in the Annual Report of the Chief of Engineers for 
1904, 'page 2607. 

Of the $81,000 made available by act of March 2, 1907, $79,500 is 
to be applied to the improvement of the structures purchased from 
the Little Kanawha Navigation Compam^, as set forth in detail on 
page 534 of the Annual Report of the Chief of Engineers for 1906 ; 
$1,000 for maintenance of improvement above Burning Springs, ancl 
$500 for making a preliminary survey for a lock ancl dam above Lock 
No. 5. 

The amount expended to June 30, 1907, is $337,165.13, of which 
$1,843.90 was applied to maintenance, $75,000 to acquisition, and 
$46,838.89 to repair of Locks and Dams Nos. 1-4 ($186.10 was received 
from sale of unserviceable property). 

Slack-water navigation extends from Parkersburg to Creston, AV. 
Ya., a distance of 48 miles, and provides a depth of 4 feet. Owing to 
the poor condition of the structures purchased from the Little Kana- 
wha Navigation Company, this depth has not been maintained during 
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the low- water season, as the repairs provided for have not been com- 
|)leted. 

The maximum draft which can be carried at mean low water over 
the shoalest place in that section of the river under maintenance of 
improvement is 6 inches. Flatboat navigation extends to Burns- 
ville, W. Va., about 120 miles above Parkersburg. 

Work done under permits granted by the War Department for 
crossings, bridges, etc., was inspected. Additional funds having been 
made available for removing obstructions above Lock bTo. 5, prepa- 
rations were begun for carrying on the work during the coming low- 
water season. 

Extensive repairs were made to Lock and Dam No. 4, and both 
structures are in good condition. Preparations were made for re- 
pairing Lodvs and Dams Nos. 1 and 2 and building guide cribs at the 
locks. A survey was made and the land needed at each lock platted. 

A statement of the commerce is contained in the report for opera- 
ting and care of locks and dams on Little Kanawha Eiver, West 
Virginia. 

The freight rates by river were reduced in an amount equal to the 
tolls charged by the navigation company since the Government 
assiiined control of Locks Nos. 1^. 

Eeports on an examination of the river between Lock No. 5 and 
Burnsville and on the locks and dams not owned by the Government 
are contained in the Annual Eeport of the Chief of Engineers for 
1904, pages 2597 to 2617. 

ABOVE BOCK NO. 5. 

July 1, 1906, balance unexpended $295. 51 

Amount appropriated by river and harbor act approved March 2, 1007- 1, 000. 00 


1,295.51 

June 30, 1907, amount expended during fiscal year, for maintenance of 


improvement : 17. 65 

July 1, 1907, balance unexpended 1, 277. 86 

BELOW LOCK NO. 5. 

July 1, 1906, balance unexpended $81, 298. 73 


Amount appropriated by river and harbor act approved March 2, 1907. 79, 500. 00 


160,798.73 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 40, 137. 62 

July 1, 1907, balance unexpended 120, 661. 11 

July 1, 1907, outstanding liabilities 3, 286. 62 

July 1, 1907, balance available 117, 374. 49 

July 1, 1907, amount covered by uncompleted contracts 15, 324. 18 

SURVEY. 

Amount appropriated by river and harbor act approved March 2, 1907- $500. 00 

' July 1, 1907, balance unexpended 500.00 

CONSOLIDATED. 

.July 1, 1906, balance unexpended ^ $81, 594. 24 


Amount appropriated by river and harbor act approved March 2, 1907- 81, 000. 00 


-36 


ENG 1907- 


162, 594. 24 
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COHSOLIDATED COlltillUecI. 

June 30, 1907, amount expended during fiscal year : 

For works of improyemeiit 137. C*2 

For inaintenance of improvement 17. 65 

$40, 155. 27 

July 1, 1907, balance unexpended 122, 438. 97 

July 1, 1907, outstanding liabilities 3, 286. 62 

July 1, 1907, balance available 119, 152. 35 

July 1, 1907, amount covered by uncompleted contracts 15, 324. 18 

(See Appendix G G 2.) 

S, Operating and care of locks and dams on Little Kanawha Rivei% 
^¥est Virginia. — The lock and dam known as No. 5 was built under 
the appropriation for improving the Little Kanawha River, West 
Virginia, being a part of the original project as given in the Annual 
Report of the Chief of Engineers for 1875, page 740. 

Locks and Dams Nos. 1-4 were purchased from the Little Kanawha 
Navigation Company and transferred to the Government on NoA^em- 
ber 1, 1905. 

The total amount expended in operating and care of these ivorks to 
June 30, 1907, is $50,855.53, of which $7,950.67 was expended during 
the past fiscal ^^-ear. 

A table of the important features, giving location, year when fin- 
ished, etc., of the locks and dams, is contained in the Annual Report 
of the Chief of Engineers for 1903, page 1720. 

High Avater and ice interfered with navigation about forty-one 
days, although at No. 1 the lock was out of commission sixty "days 
due to this lock being submerged. The raising of the Avails, noAv 
provided for, Avill obviate this to a great extent. 

The repairs to Locks Nos. 1-4 are provided for under improving 
Little Kanawha River, West Virginia. Gates and valves of lock 
and the tAvo lower steps of dam at No. 5 Avere repaired. Locks and 
Dams Nos. 4 and 5 are in reasonably good condition; hoAvever, the 
dam and guide cribs of No. 5 Avill soon require rebuilding. 

During the calendar year 1906 the commerce that passed Lock 
No. 5 amounted to 70,289 tons, of which 60,504 tons consisted of tim- 
ber products (saAV logs, ties, etc.). The decrease is no doubt due 
to the closing of navigation through Locks Nos. 4 and 5 during 
repairs at No. 4. 

(See Appendix G G 3.) 

L Kanawha River West Virginia. — A description of the condition 
of the river, the projects, and the general Avork accomplished (the 
locks and dams being in operation) are contained in the Annual 
Report of the Chief of Engineers for 1900, page 490. 

The amount ' expended under the original project is $50,000; that 
expended under the present project to June 30, 1907, is $4,173,830.26 
($2,257.32 Avas received from sales, etc.). 

A project for the expenditure of the balance available from the 
funds appropriated June 4, 1897, proAudes for betterments to the 
existing Avoid^s, constructing additional necessary buildings for shops, 
etc., procuring additional land, providing steam power for operating 
lock machinery, and dredging. 

Work was continued under this project Avith the folloAving results: 
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grading of Government land practically coinpleted. Under contract 
with Cassady & Hanna about 40 per cent of the guide cribs has been 
finished at Lock No. 11. The machinery for operating lock gates, etc., 
with steam power at Lock No. 8 was completed and partly installed. 

The maximum draft that can be carried at the shoalest part of the 
slack-water system at mean low water is 6 feet. Loup Creek shoal, 
about 90 miles above Point Pleasant, W. Va., is the head of naviga- 
tion. The highest stage reached during the year was 33 feet at 
Charleston; the lowest, 1.4 feet at the falls. 

For commercial statistics, see report for operating and care of locks 
and dams on Kanawha Eiver, West Virginia. 

The improvement of this river having been gradual, it is difficult to 
give the exact effect the improvement has had upon freight rates. 
There is no doubt, however, that the freight rates, where transporta- 
tion by water is available, are regulated thereby. The rates for trans- 
portation by water have not changed materially, although the cost of 
floating plant has greatly increased. 

A report of the examination of the unimproved section of the river, 
about miles between Lock No. 2 and the falls, is contained in the 
Annual Eeport of the Chief of Engineers for 1904, page 2587. 


.July 1, 1906, balance unexpended $58, 470. 12 

June BO, 1907, amount expended during fiscal year, for works of 
improvement 8, 179. 92 

July 1, 1907, balance unexpended 50, 290. 20 

July 1, 1907, outstanding liabilities I 240. 64 

July 1, 1907, balance available : 50, 049. 56 

July 1, 1907, amount covered by uncompleted contracts 7, 308. 86 

(See Appendix G G 4.) 


S. Operating and care of^ lochs and clams on Kanawha River ^ West 
Virginia . — Under the projects for improving the Kanawha Eiver, 
ten locks and dams were built, two fixed dams and eight movable 
(Chanoine type), extending slack- water navigation for a distance of 
90 miles from the Ohio Eiver. The maintenance of these works is 
provided for by the indefinite appropriation for operating and care 
of canals and other works of navigation. 

The location of each lock and dam and year in which completed 
are given in the Annual Eeport of the Chief of Engineers for 1899, 
page 428. 

The total amount expended in operating and care of these works 
to June 30, 1907, is $777,960.02, of which $66,149.57 was expended 
during the past 3^ear. 

A table of important felatures, giving available length and width 
of locks, length of pass, etc., is contained in the Annual Eeport of the 
Chief of Engineers for 1903, page 1724. 

Navigation was practically continuous during the year. A stage 
of 33 feet was reached at Charleston on June 14. The movable dams 
were operated without accident. 

The repairs required to keep the structures in good condition w^ere 
made. These repairs are becoming more extensive each year, as part 
of the structures have been in service since 1880. 

The commerce for the calendar year 1906 amounted to 1,327,703 
tons, with a valuation of $9,776,604. Of the foregoing there were 
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I, 176,300 tons of coal and 75,234 tons of timber products, valued at 
$1,176,300 and $292,503, respectively. 

(See Appendix Gr G 5.) 

IMPKOVExMENT OF MUSKINGUM RIVER, OHIO ; OF BIG SANDY RIVER 

AND ITS FORKS, WEST VIRGINIA AND KENTUCKY, AND OF KEN- 
TUCKY RIVER, KENTUCKY. 

This district was in the charge of Maj. J. G. Warren, Corps of 
Engineers, having under his immediate orders First Lieut. Paul S. 
Bond, Corps of Engineers, the entire year, and First Lieut, Arthur 
Williams, Corps of Engineers, since September 18, 1906. Division 
engineer. Col. G. J. Lydecker, Corps of Engineers. 

i. Mmkingum Biver^ Ohio. — The original project, adopted August 

II, 1888, provided for the construction of a lock at Dam No. 9, Tay- 
lorsville, Ohio, and the reconstruction of Lock No. 10, Zanesville, 
Ohio. The repair and extension of the levee above Dam No. 10, 
Zanesville, Ohio, was added by the act of July 1, 1898. Eaising the 
crest of Daiii No. 9 and building four lock houses was added by the 
act of June 13, 1902. 

With the exception of the reconstruction of a lock at Zanesville — 
which was indefinitely postponed and the money originally appro- 
priated for it diverted to other purposes — all of this work has been 
completed. Amount expended prior to operations under existing 
project, $117,339.45. 

The existing project, adopted March 3, 1905, provides for the rais- 
ing of the crest of Dam No. 3 and building a lock-master’s dwelling 
at Lock No. 10, at an estimated cost of $8,000 ; and rebuilding Lock 
and Dam No. 11, $110,000, provided that no part of this sum shall 
be expended unless the Secretary of War shall have satisfactory 
assurance that the State of Ohio or other agency will expend not less 
than $200,000 upon that part of the Ohio canal system which con- 
nects the river above the lock with Lake Erie. 

The appropriation of $110,000 for rebuilding Lock and Dam No. 
11 was based on an estimate made some ten years ago. To provide 
sufficient funds for the completion of this work at the present esti- 
mated cost, $158,000, an additional appropriation of $48,000 was made 
in the river and harbor act approvecl March 2, 1907. 

Amount expended on the work under existing project up to the 
close of the fiscal year ending June 30, 1907, $7,039.70. 

Raising crest of Dam No. 3 has been completed. 

Under date of March 28, 1907, an emergency contract was entered 
into with C. O. Waxier, of Philo, Ohio, for constructing a lock- 
master’s dwelling and storehouse combined at Lock No. 10. 

Under date of April 4, 1907, a contract was entered into with E. J. 
Landor, of Canton, Ohio, for constructing Lock and Dam No. 11, and 
accessories. 

At the close of. the year the work accomplished under these con- 
tracts consisted of assembling plant, materials, etc., and some prog- 
ress made in the work of construction. 

The miter-sill depth at pool level is the controlling mean low-water 
de|Jth of the system; this is now 6 feet. at all the locks, except the 
lower sill at Lock No. 1, at mouth of river, where it is about 3 feet at 
ordinary low water in the Ohio River, 
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The head of slack-water navigation is 84 miles above tlie moiitli of 
the river. The usual variations in level of water surfaces is 38 feet 
at Lock No. 1 and 24 feet at Lock No. 10. 

The commercial statistics are reported under the head of operating 
and care of locks and dams on Muskingum Kiver. 

It is believed that this improvement has had no material effect on 
freight rates. 


July 1, 1906, balance unexpended .$114, 801. 30 

Received from various sources 19. 25 

Amount appropriated by river and harbor act approved March 2, 

1907 4S, 000. 00 


July 30, 1907, amount expended during fiscal year, for works of 
improvement 2, 641. 08 


July 1, 1907, balance unexpended 160,179.47 

July 1, 1907, outstanding liabilities 115.60 


July 1, 1907, balance available 160,063.87 


July 1, 1907, amount covered by uncompleted contracts 140, 359. 00 


(See Appendix H H 1.) 

Oferating and care of lochs and dams on Muskingum River^ 
Ohio, — Under allotments from the indefinite appropriation for oper- 
ating and care of canals and other works of navigation there had 
been expended, up to June 30, 1900, a total sum of $1,634,522.73, and 
an additional sum of $17,190.44 in building a protection w^all at 
Zanesville and altering certain bridges at Taylorsville and Marietta. 

Amount expended during the year ending June 30, 1907, $68,572.49. 

The principal work has been dredging bars and channels; making 
repairs to locks, lock gates, operating machinery, dams, canal banks, 
lock houses, and floating plant; reconstructing, in concrete, conduit 
and lower guide and guard cribs at Lock No. 4; reconstructing, in 
concrete, the upper guard cribs at Lock No. 6; replacing witli con- 
crete piers the foundation of ‘wood planer in workshop; and con- 
structing concrete sidewalk in front of store yard at Lock No. 7 ; rais- 
ing lower guide crib and constructing a 25-foot extension to same at 
Lock No. 8 ; reconstructing, in concrete, upper guard crib, revetment of 
canal embankment and lower slope and apron of dam, and rebuilding 
the upper and lower gates of the old lock at Lock No. 9 ; reconstruct- 
ing, in concrete, revetment of canal embankment at Lock No. 10; 
rebuilding hull and cabin of dredge Malta; and the establishment of 
tentative harbor lines at Zanesville, Ohio, Under date of June 15, 
1907, a contract was entered into with the Howard Ship Yards Com- 
panv, of Jeffersonville, Ind., for a woodendiull towboat at a cost of 
$14,400. 

Navigation was closed January 19 and March 13, 1907, and re- 
opened January 25 and March 24, 1907, respectively. 

The total commerce for the year 1906 was approximately 50,300 
tons, valued at $2,190,000; and 64,863 passengers. 

(See Appendix H H 2.) 

S, Big Sandy River and Levisa and Tug forks West Virginia and 
Kentucky, — In their original condition this river and its forks were 
much obstructed by rocks, bars, snags, and leaning trees. During the 
low-^vater period of each year navigation was practically suspended. 
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The origiRal project was adopted July 18, 1878, and provided for 
the removal of rocks, snags, and overhanging tribes from^ the Big 
Sandy ~River and its forks. The constniction of a loclc and fixed dain- 
below the junction of the two forks and near Louisa, Ky., was added 
by the act of June 14, 1880, and in 1891 was modified to admit of 
the construction of a movable instead of a fixed dam. 

The work of clearing the forks of obstructions is carried on from 
3^ear to year as funds are made available. 

The amount expended on original and modified projects prior to 
operations under existing project, exclusive of maintenance on Levisa 
and Tug forks, was $380,590.66. 

The existing project, adopted March 3, 1899, contemplates carrying 
slack water from the Ohio Eiver to Pikeville on Levisa Fork and to 
the mouth of Pond Creek on Tug Fork by the construction of 21 locks 
and dams, at an estimated cost of $4,725,000. Of these locks and dams 
10 Are proposed for the Levisa Fork, 8 for Tug Fork, and 3 for the 
main river. The survejT- made for this improvement developed the 
fact that only 2 locks and dams would be required for the main river. 

The raising of the crest of Dam No. 3, at Louisa, Ky., was added b}^ 
the act of June 13, 1902, at an estimatecl cost of $35,000. 

The improvement at the mouth of the Big Sandy Eiver by the con- 
struction of regulating works was added by the act of March 3, 1905, 
at a cost of $40,000. 

The construction of a steel service bridge at Lock No. 1, Big Sandy 
Eiver, was added by the act of March 2, 1907, at a cost of $7,000. 

The amount expended on the work of the existing jiroject up to 
the close of the fiscal ^mar ending June 30, 1907, was as follows: 


Big Sandy River, general improvement, including maintenance $762, 132. 64 

Levisa Fork, maintenance 31, 947. 14 

Tug Pork, maintenance 31, 284. 06 


and at that date Lock and Dam No. 1, at Catlettsburg, and No. 2, at 
Kavanaugh, Ky., Big Sand}^ Eiver, had been completed ; the regulat- 
ing works at its mouth under construction but little accomplished ; the 
plans for a steel service bridge at Lock No. 1 and for raising crest of 
Dam No. 3 completed; Lock No. 1, Tug Fork, and Lock No. 1, Levisa 
Fork, completed, and the plans for the dams for these locks in a state 
of advancement. 

With the exception of the service bridge at Lock No. 1, raising 
crest of Dam No. 3, and the regulating works at its mouth, which are 
provided for by specific appropriations to make the improvement 
available, the work is being carried on under the continuing-contract 
system, and the balance of the authorization remaining to be appro- 
jiriated is $135,000. This amount, in addition to the unexpendecl bal- 
ance on June 30, 1907, can be profitably expended in the fiscal year 
ending June 30, 1909, in the extension of benefits by the construction 
of Dam No. 1, Tug Fork, and Dam No. 1, Levisa Fork. 

Three locks on the Big Sandy Eiver have been completed and 
opened to navigation. The}?' provide a minimum depth of 6 feet on 
their lower miter sills, except at Lock No. 1, Catlettsburg, Ky., where 
the depth on the lower miter sill depends upon the stage in the Ohio 
Eiver, and is uncertain and will remain so until a dam is placed in the 
Ohio Eiver immediately below Catlettsburg. 

The minimum draft that can be carried over the shoalest portions 
of the forks at mean low water is uncertain and changeable, and can 


AND HAEBOR IMPROVEMENTS. 


567 


not be definitely stated owing to the constant movement of the bot- 
tom and tlie lact that the obstructions naturally renew themselves. 

lire commerce consists largely of timber, cross-ties, and staves, 
and_ vanes somewhat vuth the condition of the streams, being greater 
during* v et seasons and least during a long continued dry term. In 
general, it is about 125,000 tons for Tug Fork and 175,000 tons for 
i ^ l^otal of 300,000 tons per annum. 

Ihe iiig ^^i^dy River is navigable by steamer from Catlettsburg, 
the ^^cuth or the river, up to Louisa, Ky., a distance of 27 miles, and 
from there to (^apman, Ky., on the Levisa Fork, and Saltpeter, 
^ork, a distance of 9 and 4 miles, respectively. For 
pole boats, raite, etc., the head of present navigation is taken at Pond 
Creek on Tug Fork and at Pikeville on Levisa Fork. 

it IS believed that the work thus far accomplished on this improve- 
mmt has had no material effect on freight rates. 

Lxperience with the works thus far completed and forming a |)art of 
the proposed navigation system for the Big Sandy River and its forks 
has shown the necessity for additional appliances to aid in the opera- 
tion and maintenance of the works and of the channels connecting 
them. 

An additional lock house is needed at Lock No. 2, Three lockmen and 
their lamilies are crowded into two houses. The isolation of the site 
q quarters near the lock. Estimated cost, $2,500. 

A small dredging plant — towboat and combined pump and grapple 
dredge is necessaiy for keeping the lock chambers and approaches 
and the connecting channels clear of deposit, drift, and sunken logs. 
Estimated cost, $17,500. No estimate will be submitted for additional 
locks and dams, the matter being already before Congress in form for 
any action which may be deemed proper. It was stated in the final 
report oi the survey of this river, upon which the project is based, 
that the value of the improvement could be foretold with certainty 
after the completion of four dams above Louisa on each of the forks. 
Until this improvement shall have reached this stage any estimate of 
its commercial value must be more or less conjectural. 

A detailed statement of commercial statistics will be found in 
report tor oiierating and care, etc. 

July 1, t90(), balance miexpended ^153, S70. 99 

Received trom various sources .75 


June oO, 1907, amount expended during fiscal year : 

For woilvs of improvement 

1 01 maintenance of improvement 


July 1, 1907, balance unexpended 

July 1, 190 n outstanding liabilities. 

July 1, 1907, balance available 


^153, 

370. 99 
.75 

2, 

107, 

000. 00 

260, 

39 

371. 74 

22 

-- 52, 

620. 61 

207, 

751. 13 

•— 

218. 47 

207, 

532. 66 

55, 

692. 93 

3,840, 

000. 00 


QA 1AAO -F i'i-<Jniaoiy exi)enaea in nscai year enaing ,june 

,: 5 U, 1 . . ’ works of improvement, in addition to tbe balance 
unexpended July i, 1907_ L___ 

with requirements of sundry civil act of 

(See Appendix H H 3.) 
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O feratmg and care of locks and dams on the Big Sandy River^ 
West Virgi/ma and Kentucky, — Under allotment from tlie indefinite 
approjDriatioii for operating and care of canals and other works of 
navigation there had been expended iiig to June 30, 1906, a total sum 
of $38,508,12. 

Amount expended during the year ending June 30, 1907, $20,494:.78. 

The principal work has been clearing the channels and lock 
approaches of snags and other obstructions ; making repairs to locks, 
lock gates, operating machinery, dams, lock houses, and floating 
plant; constructing workshop and tool house combined, repairing 
tripping-bar machinery for weir of dam, placing butterfly valves in 
upper lock gates, and constructing cribwork, etc., for protection of 
abutment below the dam at Lock No. 1; repairing and sodding slope 
back of land wall of lock, grading road through the Government 
reservation, repairing tripping-bar machinery of weir of dam at Lock 
No. 2 ; repairing hull and machinery of maneuvering boat, construct- 
ing ivorkshop and tool house combined, and repairing dam at Lock 
No. 3. 

Navigation was not closed during the year. 

The total commerce for the year 1906 was approximately 281,971.36 
tons, valued at $2,450,548.10, and 577 passengers. 

(See Appendix H IT 4.) 

5. Kentucky River,, Kentucky, — At the time the United States 
assumed control of the Kentucky Elver the improvement that had 
been made by the State of Kentucky, which included five locks and 
fixed dams, was found to be in a dilapidated and almost worthless 
condition. Portions of Dams Nos. 1 and 2 on the lower part of the 
stream were gone entirely, so that navigation was suspended. 

The original and existing project was adopted in 1879 (Annual 
Eeport of the Chief of Engineers for 1879, p-p. 1398-1422) and pro- 
vides for repairing and rebuilding the five old locks and dams, remov- 
ing snags, logs, and other obstructions, and extending 6-foot slack- 
water navigation from the mouth of the river to the Three Forks, a 
distance of about 261 miles. 

The amount expended to June 30, 1907, was $2,903,309.92. 

The result of this expenditure wuis the repair and the rebuilding of 
five old locks and dams constructed by the State ; the construction of 
Locks and Dams Nos. 6, 7, 8, 9, 10, and 11 ; the purchase of site, 
])reparation of plans and specifications and entering into contract 
for constructing Lock and Dam No. 12; surve}^ of and negotiating 
for purchase of sites for Locks and Dams Nos. 13 and 14, and tlie 
construction of a clam at Beattyville. 

This work is being carried on under the continuing-contract sys- 
tem, and the balance of the authorization remaining to be appropri- 
ated is $519,000. This amount, together with the unexpended bal- 
ance on June 30, 1907, can be profitably expended in the fiscal je^T 
ending June 30, 1909, in the extension of benefits by the construction 
of Locks and Dams Nos. 12 and 13. 

The estimated cost of Lock and Dam No. 14 is $415,650, not pro- 
vided for in any existing legislation. 

The greatest draft which can be carried at mean low water from 
Lock No. 1 to a point 2 miles above Irvine, Ky., a distance of 226 
miles, which is at present the head of slack-water navigation, is 
5.5 feet. Above this point no boats can run at a low stage. 
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The repairs to Locks 9 and 10, Avhich were seriously damaged by 
the flood of March, 1905, have been completed, with the exception of 
the buildings at Lock No. 10, and the locks oiiened to navigation. 

Ordinary low-water depth through Lock No. 1 and to the Ohio 
Eiver, 4 miles below, is 6 feet or more, but at extreme low water only 
about 24 feet can be carried over the lower sill of Lock No. 1. The 
usual variations of level of water surface are from 23 to 40 feet and 
occasionally much more. 

The old locks, Nos. 1 to 5, inclusive, built by the State, have 145 
feet available length and 38 feet width. The new locks, from No. 6 
up, have available lengths of from 146 to 148 feet and are 52 feet in 
width. 

The principal commerce on the river is timber, much of it loose 
logs, and the improvement is rather detrimental to this than other- 
wise. The logs are damaged in passing the dams and in their turn 
cause much damage to the works — are a prolific source of snags and of 
discouragement to any steamboat traffic that might develop. 

Commercial statistics in detail are given in the report for operating 
and care of locks and dams on Kentucky Eiver. 

There are not likely to be any decided changes in the volume or 
character of the commerce benefited until the improvement is carried 
to the head of the river, where it is hoped that coal lands may be 
developed and the product shipjDed by water. The development of 
coal lands, with the resulting traffic, is the specific purpose to which 
the expenditure will be applied. It is believed that the project has 


had so far no material effect on freight rates. 

July 1, 1906, balance unexpended $189, 228. 93 

Amount appropriated by river and liarbor act approved March 2, 

1907 100,000.00 

Amount appropriated by sundry civil act approved March 4, 1907 — 75, 000. 00 

Amount received from other sources 42. 30 


364, 271. 23 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 104, 387. 87 


July 1, 1907, balance unexpended 259, 883. 36 

July 1, 1907, outstanding liabilities 619.00 


July 1, 1907. balance available 259, 264. 36 


July 1, 1907, amount covered by uncompleted contracts 389, 112. 75 

Amount (estimated) required for completion of existing project-. 1,710,000.00 


f Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 
unexpended July 1, 1907 ^ 519, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
I June 4, 1897. 

(See Appendix H H 5.) 

6. Operating and care of locks and dams on Kentucky River^ Ken- 
tucky . — Under allotments from the indefinite appropriation for oper- 
ating and care of canals and other works of navigation there has been 
expended up to «Tune 30, 1906, a total sum of $1,338,956,67. 

Amount expended during the year ending June 30, 1907, $178,025.73. 

The principal woidc has been dredging bars and channels ; making 


a Of this amount $99,000 is under contract authorization of 1896 and $420,000 
under that of 1907. 
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repairs to locks, lock gates, operating machinery, dams, lock honses, 
and floating plant; repairing dam at Lock Ko. 3; reconstructing, in 
concrete, lower miter sill of Lock No. 4 ; repairs to dam, reconstruct- 
ing, in concrete, upper miter sill of lock, and replacing upper wooden 
lock gates with new steel gates at Lock No. 5 ; rebuilding, in concrete, 
above sound timber the upstream end of land and river w^all of Lock 
No. 6; rebuilding above pool level the lower gates of Lock No. 7; 
repairing washout around lock caused by flood of March, 1905, at 
Lock No. 9 ; repairing washout around lock caused hj flood of March, 
1905, and filling and riprapping behind crib below abutment at Lock 
No. 10. Under date of May 24, 1907, a contract was entered into for 
the construction of two neiv dump scowls, at a total cost of $6,216. 

Navigation was closed on December 10, 1906, and reopened Janu- 
ary 12, 1907. 

The total commerce for the 3^ear 1906 was approximately 232,075 
tons, valued at $3,646,411.80, and 14,299 passengers. 

(See xlppendix H H 6.) 

IMPROVEMENT OF FALLS OF THE OHIO RIVER, OF WHITE RIVER, 

INDIANA, OF WABASH RIVER, INDIANA AND ILLINOIS, AND OF 

CERTAIN RIVERS IN KENTUCKY. 

This district was in the charge of Capt. Harry Burgess, Corps 
of Engineers. Division engineer, Col. G. J. Lydecker, Corps of 
Engineers. 

1. Falls of the Ohio River at Louisville^ Ky. — Improvements under 
this title have included the enlargement of the basin im'mediately 
above the locks of the Louisville and Portland Canal, the enlargement 
of the head of the canal, and straightening, deepening, and control- 
ling the water flow in the Indiana chute channel. 

The work of enlarging the basin above the canal locks was com- 
|)leted in 1893. 

The original conditions at the other localities are more conveniently 
and fully described under separate headings, as follows : 

Head of Louisville and Portland Oanal. — Previous to 1883 the 
approach to the canal at its upper end, above the Louisville Bridge 
Company’s bridge at Fourteenth street, was so narrow as to consti- 
tute a source of much expensive delay to the large quantity of traffic 
which came down the river on ordinary rises. The canal proper from 
Ninth to Fourteenth streets was only 100 feet wide and curved 
betw^een the two points, so that progress was slow and accidents fre- 
quent and unavoidable. The greater part of the dike marking the 
north side of the approach to the canal was submerged when the river 
reached a stage of 8.4 feet, upper canal gauge, and at stages of 9 feet 
or more a strong current set out from the shore, thus carrying many 
vessels against the dike and, at high enough stages, over it onto the 
rock ledges. This approach was 1,800 feet long and varied in width 
from 400 feet at the upper end to 100 feet opposite Ninth street. Its 
area was wholly insufficient for the required breaking and rearrange- 
ment of tows preparatory to entering.or leaving the canal. 

Indiana chute. — This is the main channel of the river by which 
commerce passes over the falls when the stage of water is such as to 
permit navigation via that route. Originall}^ it was very crooked, 
with swift currents and whirls, filled with dangerous rocky points 
projecting from the sides and bottom, and it could be navigated only 
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at stages of 11 feet or more, canal gauge. Even at sucli stages 

the services of special skilled ]>i]ots of long local experience aiul lia v- 
ing intimate kno^vle(lge of the channel conditions were essential for 
reasonabl}^ safe passage through it. 

Projects , — The original jiroject for the enlargement of the head of 
the Louisville and Portland Canal was adopted in 1883 and proposed 
the enlargement of the canal, beginning at a point a short distance 
below the railroad bridge at Fourteenth street and extending east- 
war dly to the cross dam, so as to not only straighten and widen the 
canal proper, but also provide ample space for the necessary rear- 
rangement of tows about to enter or leave the canal. This was 
slightly modified in 1885, so far as the location of the new north wall 
was concerned. A revision of the project was made by a Board of 
Engineer officers January 28, 1890, and approved b}^ the Chief of 
Engineers January 31, 1890. This revision modified the area for- 
merly proposed to be excavated and determined the number and 
kinds of structures, etc., to be erected. As approved, it provided for 
enlarging the canal on its northerly side from a point 725 feet below 
the railroad bridge at Fourteenth street, wdiere the width of the canal 
was abruptly increased from 90 feet to 210 feet. This latter width is 
then gradually increased through a distance of nearly 2,800 feet to 325 
feet at the head of the canal proper, at which point the enlargement 
is expanded into a capacious basin or harbor 1,200 feet wide and 
practically parallel to the Kentucky shore. The structures proposed 
were a new retaining wall on the north side of the canal, a movable 
dam about 800 feet long, a fixed dam extending from the movable 
dam at the westerty end of the basin to the south abutment of the 
movable dam in the Middle chute opening of the cross dam, the exca- 
vation of rock within designated limits to the same grade as the canal 
bottom, the construction of certain walls and slope revetment on the 
south side of the canal, and the removal of the old structures within 
the limits of the proposed enlargement. Under date of March 31, 
1899, a further modification of some of the details of the project was 
considered by a Board of Engineer officers and their recommendations 
approved by the Chief of Engineers April 8, 1899. These later modi- 
fications, together with the work outlined in the report approved 
January 31, 1890, constitute the existing project toward the com|)le- 
tion of which operations are now directed. The totals of estimates 
under the original project and the several revisions are as follows : 


Project of 1883, page 1539, Annual Report of the Chief of En- 
gineers for 1883 $1, 335, 363. 00 

Revision approved January 31, 1890, page 2217, Annual Report 

of the Chief of Engineers for 1890 710,230.40 

Modification approved April 8, 1899, page 2545, Annual Report of 

the Chief of Engineers for 1899 300, 391. 92 ’ 

A revision of the latter estimate was made November 13, 1900, 
approved by the Chief of Engineers November 17, 1900, and 
amounted to 398, 359. 12 


The foregoing relates particularly to the improvements at the 
head of the Louisville and Portland Canal. 

Prior to January 31, 1890, there was no specific comprehensive 
project for the systematic improvement of the Indiana chute channel 
although much work, consisting of the removal of some of the more 
dangerous rock ledges, had been done under estimates and allotments 
from appropriations for improving Ohio River. On the date just 
mentioned the project submitted by a Board of Engineer officers for 
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tlie radical iiiiprovement of this chute yuis approved hy the Chief of 
Engineers. This project had for its object the widening and deepen- 
ing of the channel rock excavation to specified grades within cer- 
tain limits and the control of water flow in the channel by means of 
dikes, etc., so as to make this channel available for descending navi- 
gation drawing 6^ feet at stages of 8 feet, iij)er canal gauge. How- 
ever, only a part of the work necessary for the purpose in view wnis 
included in the estimate accompanying the report of the Board, it 
being stated: 

As the exact knowledge of the results of that work [i. e., the work estimated 
for in the Board’s report] would be of great importance in fixing the details of 
location and cross section of the additional works that will be required, it 
would he as well to leave the determination of the additional work above the 
bridge to a later day. 

The estimates for work on this chute since the adoption of a spe- 
cific project therefor are as follows: 

Project approved January 31, 1890 $138, 610.97 

Modification approved April 8, 1899 74, 320. 98 

Revision of estimate approved by the Chief of Engineers Novem- 
ber 17, 1900 - 129, 651. 99 

A consolidation of the projects for the enlargement at the head of 
the canal and the improvement of the Indiana chute was authorized 
by the Chief of Engineers June 28, 1897, and since that date funds 
have been provided for work at both localities under one title of 
appropriation. 

Work under that part of the project relating to the Indiana chute 
having been completed, a Board of Engineer officers was assembled to 
determine, as anticipated in the project of 1890, w^hat further ivork 
was essential to provide the requisite depth necessary to facilitate the 
]passage of traffic through this channel. The report of the Board was 
submitted December 16, 1901, and approved by the Chief of Engineers 
December 30, 1901. The items of additional work found to be neces- 
sary to produce the desired result and the estimated cost thereof are 
as follows: 

Submerged dam at Whirlpool Point (large stone), 2,500 cubic yards, 


at $3 $7, 500' 

Raising movable dam north of canal wall 2, 500 

Removing old dam and building movable dam, 1,000 feet, at $75 75, 000 

Longitudinal contracting dikes (concrete), 22,300 cubic yards, at $12__ 267, 600 

Submerged dams below bridge (concrete), 3,000 cubic yards, at $20 60, 000 

Rock excavation, 3,200 cubic yards, at $3.50 11, 200 

Contingencies, 10 per cent 42, 380 


Total 466, 180 


For this latter ivork the Board prescribed the order in which it 
should be done, and stated that it was possible that a part of the work 
might become unnecessary if certain results were produced by the 
submerged dam at Whirlpool Point, and in that event about $125,000 
would probably be saved from the estimated cost. 

The estimate for this additional work on the Indiana chute does 
not affect the former estimate for work to be done at the head of the 
canal, except in so far as it provides $2,500 for increasing the height 
of the movable dam north of canal wall. This item has been revised 
and the reconstruction of that section of dam with a crest elevation 
of 4-1^-7 feet, upper canal gauge (415.704 feet above sea level), pro- 
vided for from the appropriation of $271,000 made by act of March 
2, 1907, and $240,000 of the said appropriation will be used for the 
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construction of 500 feet of Boule dam in Middle chute, 648 feet of 
Chanoine dam in Indiana chute, and about 600 linear feet of con- 
crete dam between Indiana chute and the north bank of the river. 
These sections of dam constitute additions to the former projects 
and are to have their crests at elevation -f-9 feet, upper canal gauge 
(412.004 feet above sea level). This height is such as will afford a 
minimum depth of 9 feet upstream to Madison, Ind., and a minimum 
depth of 6 feet on the lower miter sill at Lock No. 1, Kentucky Kiver. 

Following is a brief synopsis of expenditures under the allotments 
and projects summarized above: 


Expended from allotments, 1881, to January ;11, 1890 $116, 049. SO 

Expended under project of 1S8;S, for enlargement of head of canal, 

to January 31, 1890 347, 380. 68 

Reserved, Office Chief of Engineers, United States Army 1, 874. 20 

Expended under project for enlarging canal basin at locks ^ 133, 000. 00 


Expended under revised i)roject of January 31, 1890, to June 30, 

1897 ; 

On enlargement at head of canal $298, 856, 35 

On Indiana chute channel 103, 602. 81 

402,459.16 

Expended under appropriations for enlargement at head of canal 
and Indiana chute, in accordance ^yith project of January 31, 


1890, to March 31, 1899 208, 659. 75 

Expended under appropriations for enlargement at head of canal 
and Indiana chute, in accordance with the modified project of 
March 31, 1899 (approved April 8, 1899), to June 30, 1907, not 
including outstanding liabilities 424, 592. 18 


Total 1, 634, 015. 77 


The results derived from the expenditures to date for those por- 
tions of the work completed have been of marked advantage to traffic 
and greatly facilitate its movement. The enlargement of the basin 
immediately above the new locks was completed in 1893 and increased 
the width of the canal at that locality from 90 feet to 215 feet through- 
out a distance of 800 feet. At the head of the canal the work of 
enlargement has been entirely completed from a point 725 feet below 
the Fourteenth Street Eailroad Bridge to a point 2,800 feet above that 
bridge. Beyond this point, in the basin east of the north canal wall, 
the excavation to grade within the prescribed limits is about 97 per 
cent completed, a clear width of 415 feet excavated to grade being at 
this date available. 

In the Indiana chute above Fourteenth Street Bridge the channel 
width has been increased from 200 feet to 400 feet, and all rock within 
these limits excavated to the grades prescribed in the project. At 
Wave rock and Willow Point all excavation and the dikes have been 
completed. The depth of water over Wave rock and Willow Point 
approximates very closely the depth anticipated — i. e., 8 feet, when 
there are 8 feet on the upper canal gauge. But the depth on the 
upper portion of the chute is still iinsatisfactorj^ ; hence the necessity 
for the additional work recommended in the Board’s report of Decem- 
ber 16, 1901, and approved by the Chief of Engineers December 30, 
1901, The additional work includes structures designed so as to 
produce the desired depth of 8 feet b}^ forcing a sufficient volume of 
water into that part of the chute above the Fourteenth Street Bridge 
and controlling its flow therein. The chute can now be navigated 
with ease b}^ heavy-draft coal boats at stages of 11.5 or more, upper 
canal gauge, but as coal barges reach Louisville on an 8-foot stage and 
coal boats on a 9-J-foot stage, the necessity becomes apparent for pro- 
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siifEcient depth in the open>river channel in order to facilitate 
the passage of commerce without the heavy, unavoidable incidental 
exiiense due to breaking, rearranging, and passage of tows through 
the canal locks, and, not infrequently, the loss of opportunity to con- 
tinue without interruption the journey on the stage of water prevail- 
ing on arrival of the tow at this place, the stage in many instances 
being of such short duration as to pass before the toAVs can be passed 
through the canal, reassembled, and regain the crest of the Avave. 

The folloAving statement sIioavs the remaining items of approved 
projects for which no appropriations liaA^e been made : 


2,500 cubic yards, submerged dam at AVbiripool Point — $7, 500. 00 

22,800 cubic yards, longitudinal contracting dikes 267, 600. 00 

8,000 cubic yards, submerged dams below railroad bridge 60, 000. 00 

8,200 cubic yards, rock excaA^ation, Indiana chute 11, 200. 00 

Contingencies 34, 680. 00 


Total 880,980.00 

In the statement of last year's report the '' amount (estimated) 
required for completion of existing project ” Avas giAnm as $472,215.99, 
made up as f oIIoavs : 

Balance of estimate approved NoA^ember 17, 1900 $81, 035. 99 

Balance of cost of Avork recommended in Board’s report of December 
16, 1901, approved December 30, 1901 891, ISO. 00 

Total 472,215.99 

The act of March 2, 1907, added new work, not included in either 
of the abOA’e items, amounting to 271, 000. 00 

Thus making a total of 743, 215. 99 

Prom Avhich there must be deducted amounts appropriated by the act 
of March 2, 1907, as folloAvs : 

For raising the dam $271, 000 

For removal of rock 43,000 

314, 000. 00 


LeaAdng a balance of 429, 215. 99 

as the amount (estimated) required for completion of existing 
project ” at the close of the past fiscal year, which amount is more 
than ample for the remaining items of work under existing projects. 
But the Ohio Either Board has recommended that these remaining 
items of work be not done, as the work recommended by that Board 
Avill render such items of work unnecessary. Therefore, it is not 
deemed adAusable to make any modification of present estimates for 
completion of project until Congress has indicated which of the plans 
is to be pursued. 

July 1, 1906, balance unexpended a ^64^ 959. 42 

October 17, 1906, from transfer of property 350. 00 

Amount appropriated by river and harbor act approA^ed March 2, 

1907 314,000.00 


June 30, 1907, amount expended during fiscal year, for works of 


improvement 30, 826. 33 

July 1, 1907, balance unexpended 348, 483. 09 

July 1, 1907, outstanding liabilities .h 3, 469. 87 

July 1, 1907, balance .aAmilable 345, 013. 22 

July 1, 1907, amount coA^ered by uncompleted contracts 53, 850. 47 

xXmount (estimated) required for completion of exi.stiiig project 429,215.99 

(See Appendix III.) 
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S. Opefating and care of Louisville and Portland Caned . — This 
canal was constructed by a private corj)oration, acting under a 
charter granted by the Kentucky legislature in 1825 and subsequent 
acts of the same body extending the time for completion and increas- 
ing the capital stock. It was completed and the first boat passed 
through it December 22, 1880. At that time there were three com- 
bined lift locks, each with a lift of about 8| feet, a width of 50 feet, 
and length of 200 feet. The width of the canal proper was from 64 
to 68 feet at normal stages, with a depth of nearly 3 feet at extreme 
low stages of the river. There was no dam at the head of the canal. 
The United States became a stockholder in the corporation in 1826, 
and gradually increased its holdings until all of the outstanding stock 
and bonds passed into its possession. 

In 1860 an enlargement and extension of the canal which included 
new locks was begun under the corporate management, and resulted 
in the width of the canal being increased to 90 feet, with three basins, 
or passing places, and the construction of two new combined lift locks 
with a total lift of about 26 feet. Each of the chambers of the new 
locks has a width of 80 feet and an available length of 350 feet. The 
new locks were opened to navigation February 6, 1872. 

The United States assumed charge of the work of enlargement of 
the canal and construction of a dam at the head of the canal subse- 
quent to the allotment of funds for that purpose in 1868, but the 
operation of the canal and collection of tolls remained under control 
of the corporate management until June 11, 1874, upon which date 
the entire control of the canal was assumed by the United States, pur- 
suant to the act of Congress of Ma}^ 11, 1874, which provided that the 
canal should be held “ liree of all tolls and charges, except such as are 
necessary to pay the current expenses of said canal and keep the same 
in repair.” Tolls were entirely abolished after midnight, July 1, 
1880, and since that date the expenses of operation and maintenance 
of the canal have been borne directly by Treasury funds made avail- 
able by the act of March 3, 1881, and the indefinite appropriation for 
“ Operating and care of canals and other works of navigation,” act of 
July 5, 1884. 

The general project for operation and care of the'canal by expendi- 
tures under allotments from the act of July 5, 1884, contemplates the 
operation of the canal locks, the operation of the dredging plant to 
keep the canal clear of deposit brought into it by high water, and the 
repair of existing structures, so as to maintain the whole system in 
good serviceable condition. The funds are provided under estimates 
submitted annually at the beginning of each fiscal year and allotments 
therefor from the act of July 5, 1884. 

The approved project, estimate, and allotment for the fiscal year 
1907, in addition to the provisions for ordinary current repairs, sup- 
plies, miscellaneous work of maintenance, operation of locks and 
dredging plant, included items for completing new combined dredge 
and derrick boat, new machinery for dredge 'Wahasli^ and completion 
of south canal wall. The estimate for the year amounted to $129,- 
983.46, and was made available July 13, 1906. 

In reporting the total of expenditures made in connection with this 
work it seems best, for the purj)ose of clearness in showing the general 
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application, to subdivide the total to date into amounts for each 
period indicated, as follows: 


Prom allotments and appropriations, September, 1S6S, to June 30, 

1882, for completion of new locks, enlargement of canal, and for 

cross dam at bead of canal, payment of bonds, etc $1, 463, 200. 00 

Prom tolls collected by United States, June II, 1874, to midnigbt 

July 1, 1880, for operation and maintenance 417, 069. 38 

From allotments from act of March 3, 1881, for operation and 

maintenance 214, 062. 91 

Prom allotments from act of July 5, 1884, for operation and 
maintenance 1, 940, 254. 73 


Total 4, 034, 587. 02 


The canal is available to commerce at all stages of the river less 
than 12.7 feet, upper canal gauge, and affords free navigation around 
the falls of the Ohio Eiver at stages of water when the passage there- 
over can not be made by the open-river channel. 

The zero of the upper gauge corresponds to reference 35 and the 
bottom of the canal at its head to reference 34, canal datum. The 
lowest recorded I'eading of the upper gauge is 1.7 feet; the highest 
reading on the same gauge is 46.7 feet. 

Under the regulations prescribed by the Secretary of War for the 
use, administration, and navigation of this canal the maximum draft 
of vessels that can be passed through the canal is limited to the depth 
of water above zero of the gauge at the time the boat enters the canal. 

Eeferences to more extended information concerning original con- 
dition, purchase, and progress of the improvement of this canal are 
given on page 491, Annual Report of the Chief of Engineers for 1904. 

For a comparative statement of commerce, see the report on this 
work hj district officer. 

During the fiscal year ending June 30, 1907, 5,342 boats, barges, 
and small craft passed through the canal, carrying 1,079,534-| tons 
freight. During the same period 1,545 boats, barges, and small craft 
passed over the falls via the open-river channel, carrying 453,792 tons 
of freight, thus making the aggregate that passed Louisville via both 
routes 6,887 boats, barges, and small craft, and 1,533,326-1 tons of 
freight. 

(See Appendix I I 2.) 

Waljash River^ Indiana and Illinois . — At the time the United 
States began the work of improving this river it was badly obstructed 
by bars, accumulations of snags, rocky reefs, and numerous sec- 
ondary channels or cut-offs, which lessened the flow of Avater through 
the main channel. Navigation was impracticable except at high 
stages of Avater. A lock and dam has been built at Grand Eapids 
by the Wabash Navigation Company and a feAV improA^ements made 
at other places, also by private enterprise, but as none of them Avas of 
a substantial character they rapidly deteriorated and became useless. 

The original project and outline of improvements proposed is 
found in the report of Maj. G. Weitzel, Corps of Engineers, January 
4, 1872, page 472, Annual Report of the Chief of Engineers for 1872. 
The first appropriation for Avork under this project Avas made bjr Con- 
gress June 10, 1872. This project proposed the improA^ement of the 
riA’^er from its mouth to Lafayette, Ind., by special works at 12 desig- 
nated localities, the construction of a neAV lock and dam at Grand 
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Eapids, and the general work of snagging and dredging. The esti- 
mated cost of the work proposed amounted to $312,672.62. Work 
at various places other than those mentioned in the project has been 
added from time to time, but no general revision of the original esti- 
mate has been made. 

The river and harbor act of March 3, 1881, made separate appro- 
priations for work above Vincennes and for work below Vincennes, 
thus dividing the original project, and subsequent to that date funds 
have been provided separately for each section. 

From the commencement of the work, in 1872, to March 31, 1881, 
the expenditures, all of which were for work below Vincennes, 
amounted to $324,84:5.44. Those for work since that date are given 
under their respective headings, as follows : 

(a) Below Vincennes , — Subsequent to 1881 work was continued 
under the original project, but the estimates were modified from time 
to time as necessity therefor arose, as in the cases of the dam for clos- 
ing the New Harmony Cut-off, the lock and dam at Grand Kapids, etc. 

Levee work at Grayville, 111., was added in 1887, and completed, as 
proposed, at a cost of $25,000. In 1898 a plan and estimate, amount- 
ing to $50,000, for additional work at New Harmony was approved, 
but at the same time it was urged that if the improvement of the 
river was to be continued the old project should be abrogated, a com- 
prehensive survey of the river made, and a new project formulated, 
based upon data furnished by the survey and of sufficient scope to 
meet existing needs of commerce. The survey was authorized and 
funds therefor provided by the river and harbor act of June 13, 1902. 

The report on the survey, proposed plan for improvement, estimate 
of cost, and action taken in connection therewith may be found on 
page 2729, Annual Eeport of the Chief of Engineers for 1904, The 
aggregate of the items of the original estimate apj)licable to this part 
of the river and of the several subsequent estimates constituting the 
estimate of cost of existing project adopted by Congress is $755,000. 

The expenditures to March 31, 1881, amounted to $317,845.44, in 
addition to the $7,000 paid to extinguish the franchise of the Wabash 
Navigation Company and acquire their property, those for the levee |'j 

work at Grayville from 1887 to 1892, $25,000, and those for other £1 

work since 1881 on this part of the river, $365,111.76, or an aggregate \i\ 

of $714,957.20 for work below Vincennes to June 30, 1907. j 

Previous to 1885 a fairly good channel for boats having a draft not 
exceeding 2^- to 3 feet was maintained, but as the river and harbor act 
of July 5, 1884, made specific appropriation for a lock and dam at 
Grand Eapids, near Mount Carmel, 111., the suspension of operations | 

elsewhere became necessary, in view of the fact that the funds avail- |i 

able since that date were not sufficient to complete the lock and dam, pi 

and at the same time maintain the former works for bank protection, ||| 

and to concentrate the water flow and clear the channel of obstruc- || 

tions. Consequently the work formerly done deteriorated rapidly, || 

the structures being destroyed by ice and high water or rendered || 

useless by the water cutting its way around them. The channels, fj 

cut through rock reefs and shoal places, became choked with snags, 
stumps, and bowlders, thus leaving the river without any permanent 
improvement excepting that resulting from the lock and dam at 
Grand Eapids. Through navigation at low water is impracticable, 

ENG 1907-— 37 
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Boats drawing 20 inches can pass from Mount Carmel to Vincennes 
(a river distance of about B4 miles) at all stages, but can reach Mount 
Carmel, 92.7 miles from the mouth of the river, only when the gauge 
at the lock reads 7.5 feet or more. 

Commercial statistics will be found in the report for operating and * 
care of lock and dam at Grand Eapids, Wabash River (Appendix 
1 1 4). 

References to more extended information are given on page 494, 
Annual Report of the Chief of Engineers, 1904. 

The work remaining to be done under the projects and estimates 
so far approved is that of closing the cut-off at New Harmony, Ind. 
The estimated cost of this work has been $50,000, but is now, for 
reasons stated in the report of the district officer, increased to $75,000. 
(See Annual Report of the Chief of Engineers for 1898, p. 1979.) 

It is not believed that the improvement has had any influence upon 


freight rates. 

July 1, 1906, balance unexpended .$42. 80 

July 1, 1907, balance unexpended 42. SO 

July 1, 1907, outstanding liabilities 25. 75 

July 1, 1907, balance available 17. 05 

Amount (estimated) required for completion of existing project 75,000.00 


(J) Above Vincennes, — At the time this section of the river became 
the object of separate appropriations there had been no revision of 
the estimate in the original project for the improvement of the river 
from its mouth to Lafayette. Under the project matured after the 
appropriation had been made (see Annual Report of the Chief of 
Engineers for 1881, p. 2001), and subsequent modifications, the esti- 
mates to June 30, 1907, amounted to $95,500. 

The expenditures on the wmrk of existing project to June 30, 1907, 
amounted to $95,254.87. 

The funds available during the past sixteen years have not been 
sufficient to maintain the former works for channel rectification and 
to keep the river clear of snags, bars, and similar obstructions. 
During the more recent years not enough funds have been available 
for snagging purposes alone. Therefore it can not be said that any 
permanent improvement of this section of the river has been effected 
or that navigation is practicable, except at high stages of water. 

The only commercial statistics available are those collected at the 
lock at Grand Rapids. (See Appendix I I 4.) References to more 
extended information may be found in the Annual Report of the 
Chief of Engineers for 1904, page 495. 

It is not believed that the improvement has had any effect on 


freight rates. 

July 1, 1906, balance unexpended : $261. 58 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 16. 45 

July 1, 1907, balance unexpended 245. 13 

(See Appendix 1 1 3.) 


A Operating and care of loch and dam at Grand Rapids,^ Vdahash 
River, — This lock and dam was built from funds derived from appro- 
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priations for improving Wabash River, Indiana and Illinois, and 
opened to navigation in November, 1893. The available length of 
the lock is 214 feet; width, 52 feet; depth on lower miter sill at low 
waiter, 3.5 feet ; depth on upper miter sill at normal pool stage, 5.08 
feet. At such stage the pool above the lock affords slack- waiter navi- 
gation about 12 miles, and the maximum draft that can be carried 
is about 2 feet. Conditions beyond the pool are mentioned in the 
report for improving Wabash River, Indiana and Illinois. 

The expenses of operating the lock w^ere jiaid from the appropria- 
tions for improvement of the river until March 1, 1897, since wdiich 
date they have been paid from annual allotments from the indefinite 
appropriation for “ Operating and care of canals and other wmrks 
of navigation,” act of July 5, 1884. 

The first and subsequent annual projects jiroposed the oiieration 
of the lock and the maintenance of it and the appurtenant struc- 
tures in good serviceable condition. The expenditures under these 
projects to June 30, 1907, amounted to $31,310.40. 

The project for the fiscal year 1907 provided for the operation of 
the lock, completion of crib below^ abutment of dam, repairs to dam, 
fences, etc., at an estimated cost of $3,500, wdiich amount was made 
available by allotment July 16, 1906. The amount expended during 
the fiscal year ending June 30, 1907, not including outstanding lia- 
bilities, is $2,621.11. 

During the past fiscal year 1,886 boats, barges, etc., and 6,6001: 
tons of freight passed the lock. 

A comparative statement of traffic and commerce passing this lock 
during the past ten years will be found in the report on this wmrk by 
the district officer. 

(See Appendix 1 1 4.) 

J. White River ^ Indiana . — Originally this tributary to Wabash 
River was badly obstructed by rocky reefs, remains of old struc- 
tures, and a very great number of snags. It could be navigated only 
at high stages of water. 

The original project is based upon the report of “ examination of 
White River and its forks in Indiana,” submitted December 31, 1878. 
The first appropriation for the improvement was made in the act of 
March 3, 1879. In this act the work of improvement wuis limited 
to White River, Indiana, from Wabash River to Portersville, and 
to the falls on the West Fork, according to Report of the Chief of 
Engineers, wdthout constructing locks and dams.” A minimum 
dei3th of 2 feet at low water w^as sought. In 1886 the estimate wuis 
reduced. The river and harbor act of xlugust 18, 1894, provided for 
a resurvey of the river. 

Subject to the modifications mentioned, the original project con- 
stitutes the existing project of this date. The estimate of cost is 
$120,000. The amount expended to June 30, 1907, not including 
outstanding liabilities, is $119,296.18. As a result of these expendi- 
tures the low^er 13 miles of the river is navigable all the year for 
boats having a draft not exceeding 3 feet. Above this, to the junc- 
tion of the twm forks, boats drawdng 18 inches can navigate for 
about six months of the year. Low^-water navigation on the forks 
is impracticable even for the smallest boats. This information is 
derived from the report on the resurvey made in 1895--96, since 
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which date operations have been suspended, the funds available not 
being sufficient for either work of improvement or maintenance of 
former structures for controlling the flow of water and bank pro- 
tection or to keep the channel clear of snags. 

No statistics as to the volume or character of commerce moved on 
this river during the past year are available. 

The report upon the resurvey of the river (Annual Eeport of the 
Chief of Engineers for 1897, p. 2483) contains data concerning the 
volume and character of commerce that would be benefited b}^ or 
involved in the further improvement of the river. This report also 
contains estimates of cost of improvement under alternative plans 
and a recommendation that “ the further improvement of the White 
River should be postponed until the improvement of the Wabash has 
been such as to afford an outlet for any traffic which may then be 
developed on White River.” 

References to more extended information concerning this liver 
may be found in Annual Report of the Chief of Engineers for 1904, 
page 497. 


July 1, 1906, balance unexpended ^ $703. 82 

July 1, 1907, balance unexpended 703.82 


(See Appendix 116.) 

6\ Green River ^ above the mouth of Big Barren River ^ Kentucky . — 
Originally, this part of Green River was much obstructed by snags, 
large bowlders, and overhanging trees. Dam No. 4, Green River, 
afforded slack water for about 18 miles above the confluence of Green 
and Barren rivers. The fall in that part of the river above slack 
water and below Mammoth Cave, Ky., a distance of about 29 miles, 
was approximately 27 feet. 

The original project is that submitted under date of August 11, 
1891 (printed in Annual Report of the Chief of Engineers for 1891, 
p. 2481). It proposes the extension of slack-water navigation from 
the upper limits of pool No. 4 to Mammoth Cave by the construction 
of two locks and dams at an estimated cost of $361,346.40 for both. 
No revision of the project and estimate has been made except as pro- 
vided by the river and harbor act of March 3, 1905, for work of 
snagging and clearing banks of Nolin River, which will be affected by 
slack water from Dam No. 6, Green River, for which $5,000 has been 
appropriated. ■ 

The amount expended to June 30, 1907, exclusive of outstanding 
liabilities on that date, is $365,093.03. 

As a result of these expenditures Locks and Dams Nos. 5 and 6 
have been completed and opened to navigation, thus extending slack 
water to Mammoth Cave, Ky., and through a part of the rich min- 
eral district bordering the river which previously had no conveniently 
accessible transportation route. 

Commercial statistics are given in the report for operating and care 
of locks and dams on Green and Barren rivers, Kentucky (Appen- 
dix 1 1 7). 

References to more extended information may be found in Annual 
Report of the Chief of Engineers for 1904, page 498. 

Eej)ort of examination of the river from Lock No. 6 to Munford- 
ville may be found in House Document No. 377, Fifty-ninth Con- 
gress, first session. 
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Sufficient data are not available upon wliicli to determine the effect 
of the improvement on freight rates, if any. 

July 1, 1906, balance unexiDended — $9, 037. 74 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 8, 457. 57 

July 1, 1907, balance unexpended 580. 17 

.July 1, 1907, outstanding liabilities 94. 74 

July 1, 1907, balance available 4S5. 43 

(See Appendix 116.) 

7. Operating and care of lochs and damn on Green and Barren 


rivers^ Kentucky , — The original system of slack-water navigation on 
these rivers, including 4 locks in Green Eiver and 1 lock in Barren 
Kiver, with a total length of pools of approximately 200 miles, was 
completed by the State of Kentucky in 1841. The State retained con- 
trol and management of the system until 1868, when it was leased to 
the Green and Barren Eiver Navigation Company for a term of thirty 
years. The act of the Kentucky legislature, approved February 20, 
1886, ceded the entire system to the United States upon condition 
that the unexpired portion of the lease to the Navigation Company be 
purchased by the United States. The river and harbor act of August 
11, 1888, appropriated $135,000 “ for the purchase of the improve- 
ments known as the Green and Barren Eiver improvements.’^ The 
deed from the Green and Barren Eiver Navigation Company relin- 
quishing all their rights, privileges, etc., having been duly approved 
by the Attorney-General of the United States, and the purchase 
money paid to said company, the Government assumed control of the 
river, the improvements therein, and the property formerly owned by 
the State, December 11, 1888. 

The condition of the improvements and of the rivers at that date 
was as follows: Lock and Dam No. 1, Green Eiver, required many 
repairs. The walls of Lock No. 2 were cracked and in bad condition 
generally, the land wall especially so, it being held in position by * 
anchorage to cribs filled with stone ; the river wall had yielded out- 
ward. Lock No. 3, Green Eiver, was broken entirely, the river wall 
having yielded outward and fallen into the river. Lock and Dam No. 

4, Green Eiver, was in fairly good condition, with the exception of 
needed repairs to the quoins and gates. The walls of Lock No. 1, Bar- 
ren Eiver, were so badly cracked that a part of one of them, the land 
wall, leaned toward the lock chamber about 6 inches and was liable to 
fall at any time. The entrances to the locks were obstructed with 
deposit and the pools with great numbers of snags, overhanging trees, 
etc.; the appurtenant structures at the locks and the lock-tenders’ 
dwellings were in bad condition and inadequate. No snagging or 
dredging plant was available. 

Excepting the funds for rebuilding Lock No. 2, Green Eiver, which 
were provided by specific appropriations, the funds for the restoration 
of former structures, the operation of the locks, and maintenance of 
the system in good navigable condition have been provided by allot- 
ments from the indefinite appropriation for “ Operating and care of 
canals and other works of navigation,” act of July 5, 1884, under 
estimates submitted annually at the beginning of each fiscal year, 
The first project for work on these rivers under the latter act was 



582 REPOET OF THE CHIEF OF EHGIHEERS, H. S. ARMY. 

approved January 4, 1889, and proposed the restoration, so far as prac- 
ticable, of the former structures to good serviceable condition, the con- 
struction of new ones where required, the operation of the locks, the 
removal of snags, landslides, and deposit from the entrances to the 
locks, etc., and such has been the general object of each subsequent 
annual estimate and project. 

In addition to the items for the usual work of operation and main- 
tenance, the project and estimate for the fiscal year 1907 provided 
for completing the construction of upper and lower shore cribs of 
concrete at Lock No. 2, Green River; reconstruction with concrete of 
abutment and upper and lower shore cribs at Lock No. 4, Green River ; 
construction with concrete of lower liver crib at Lock No. 1, Barren 
River, and various repairs of less important nature to the other struc- 
tures and floating plant. The estimate for the fiscal year amounted 
to $79,990.58, which was made available by allotment July 16, 1906. 

Expenditures during the fiscal year, not including outstanding 
liabilities June 30', 1907, amounted to $79,228.02. 

The aggregate expenditures under the project of January 4, 1889, 
and subsequent annual projects to June 30, 1907, is $1,273,316.61. 

The result of these expenditures is the thorough repair of the sev- 
eral locks of the former system and their appurtenant structures, and 
the restoration of through navigation in the pools from Lock No. 1, 
Green River, to Bowling Green, Ky., on Barren River, a distance of 
172 miles, for boats not exceeding 35 feet in width, 138 feet in length, 
and draft not exceeding 5 feet. 

At extreme low water in the open river below Lock No. 1, Green 
River, there is a depth of only 1 foot on the lower miter sill of that 
lock, which is located 8 miles above the mouth of the river. The sys- 
tem now includes 7 locks and dams. Locks Nos. 5 and 6, Green River, 
having been built from funds provided by specific appropriations. 

Following is a synopsis of traffic and commerce through the locks 
during the fiscal year 1907 : 

Boats. Freight. 

GEEEN RIVER. 


JL U K a. 

Lock No. 1 4, 907 372, 915 

Lock No. 2... 2,733 271,762 

Lock No. 3 2,456 205,497 

Lock No. 4 2,438 135,320 

Lock No. 5 1, 436 95, 099 

Lock No. 6 1, 300 58, 621 

BARKEN RIVER. 

Lock No. 1 1,530 43,993 


A comparative statement of the traffic and commerce on these rivers 
will be found in the report on this work by the district officer. 

References to more extended information may be found in Annual 
Report of the Chief of Engineers for 1904, page 500. 

(See Appendix 1 1 7.) 

8. Rough River^ Kentucky , — Originally this river was much ob- 
structed by snags, sunken logs, stumps, bowlders, and bars in the bed 
of the stream, and by overhanging trees on its banks. Backwater 
from Dam No. 2, Green River, affected 8 miles of the river above its 
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confluence with Green Eiver. The width of the river varied from 
about 100 to 200 feet, and the movement of commerce was limited to 
periods of high water. A timber-crib lock and dam had been built 
on the river about 7 miles above Livermore, Ky., by the Eough Creek 
Navigation and Manufacturing Company, but at the time the United 
States undertook the improvement of the river the structures had 
been abandoned and were completely in ruins, and all rights, powers, 
and privileges granted said company by the State legislature annulled. 

The original project is found in the report of Maj. James C. Post, 
Corps of Engineers, dated January 27, 1885, page 1894, Annual Ee- 
port of the Chief of Engineers for 1885, and was adopted by Con- 
gress in the river and harbor act of September 19, 1890, and has for 
its object the extension of slack-water navigation to Hartford, Ky., 
by the construction of a lock and dam and clearing the stream of 
snags, overhanging trees, and other obstructions. A revision of the 
project, so far as it relates to the estimate, dimensions of lock and 
dam, and the number and kind of other structures necessary in con- 
nection with the lock, was made August 31, 1891. A further modi- 
fication in 1895 substituted concrete for stone in the construction of 
the lock and provided for minor changes in the dimensions previously 
proposed. 

The existing project is the same as that outlined in the preceding 
paragraph, the revised estimate of August 31, 1891, amounting to 
$105,556.05. Expenditures on the work of existing project up to the 
close of the fiscal year ending June 30, 1907, not including outstand- 
ing liabilities, amounted to $105,393.21. 

The lock, dam, and appurtenant structures have been completed. 
The lock was opened to navigation December 12, 1896. The maxi- 
mum depth that can be carried at the upper end of the pool above the 
lock at normal pool stage is about 4 feet ; the depth on the upper miter 
sill at such stage is 6.8 feet. The available length of the lock is 123 
feet and available width 27 feet. At low water the head of navigation 
is a short distance above Hartford, Ky., or about 29-J- miles above the 
mouth of the river and 21|- miles above the lock. Beyond this navi- 
gation is practicable only at high stages of the river, and consists 
lorincipally of rafts and rowboats. 

Commercial statistics are given in the report for operating and care 
of lock and dam on Eough Eiver, Kentucky (Appendix I I 9). 

Eeferences to more extended information may be found in Annual 
Eeport of the Chief of Engineers, 1904, page 501. 

Sufficient data are not available upon which to determine the effect 
of the improvement on freight rates, if any. 


July 1, 1906, balance unexpended $600. 71 

June 30, 1907, amount exi)ended during fiscal year, for maintenance of 
improvement 493. 92 

July 1, 1907, balance unexpended 106. 79 

July 1, 1907, outstanding liabilities 17. 27 

July 1, 1907, balance available 89. 52 

(See Appendix 1 1 8.) 


P. O'perating and care of loch and dam on Rough Rwer^ Ken- 
tuchy . — This lock and dam was built with funds provided in appro- 
priations for improving Eough Eiver, Kentucky, and opened to 


584 


EIVEE AND HARBOB IMPROVEMENTS. 


navigation December 12, 1896. The lock has an available length of 
123 feet, width of 27 feet, and depth on upper miter sill at normal 
pool stage of 6,8 feet. At such stage the pool above the lock affords 
slack-water navigation 21| miles to a short distance above Hartford, 
Ky., for boats with draft not exceeding 4 feet. 

The expense of operating the lock was paid from the appropriation 
for improvement until June 30, 1897 ; since that date the expenses of 
operating, care, etc., have been borne by the indefinite appropriation 
for operating and care of canals and other works of navigation, act of 
July 5, 1884, the funds being made available by allotment for projects 
and' estimates submitted annually at the beginning of each fiscal year. 

The project for the fiscal year 1907 proposed to operate the' lock 
and maintain existing structures in good serviceable condition and 
keep the channel clear of snags, etc., at an estimated cost of $1,509.95, 
which amount was made available by allotment July 12, 1906. Ex- 
penditures during the year amounted to $1,245.62. 

The amount expended from July 1, 1897, to June 30, 1907, not 
including outstanding liabilities, is $8,731.31. 

Traffic through the lock during the past fiscal year included 855 
boats of various kinds, carrying 30,984 tons of freight. A compara- 
tive statement of traffic and commerce on this river during the past 
sixteen years will be found in the report on this work by the district 
officer. 

(See Appendix I I 9.) 

IMPROVEMENT OF RIVERS AND HARBORS ON LAKE SUPERIOR. 

This district was in the charge of Maj. Chas. L. Potter, Corps of 
Engineers, to August 3, 1906, and in the charge of Maj. Graham D. 
Fitch, Corps of Engineers, since that date. Division engineer, Lieut. 
Col. W. H. Bixby, Corps of Engineers. 

i. Harbor at Grand Mamis^ Minn , — This harbor is an elliptical 
bay, whose major axis is about one-half mile and whose minor axis is 
about one-fourth of a mile in length. It has an opening on the south 
side, which was originally about 1,000 feet in width. Before improve- 
ment there was a maximum depth of 14 feet over a very limited area, 
the general average depth being only 8 or 9 feet. It is the only har- 
bor of refuge on the north shore between Agate Bay and the interna- 
tional boundary line, a distance of 125 miles. 

The approved project of April, 1879, is to build two breakwater 
piers, each 350 feet long, from the east and west points of the bay, or 
one pier 700 feet long from the east point, and dredge an anchorage 
area of about 26 acres to a depth of at least 16 feet, all at an estimated 
cost of $139,669.40. For reasons explained in the report of the local 
officer (Annual Eeport of the Chief of Engineers for 1898, p. 2217), 
this estimate was increased to $163,954.63. 

Two breakwaters, each 350 feet long, have been constructed from 
the east and west points of the bay, the work being completed on 
August 13, 1901. 

The amount expended on the project up to the close of the fiscal 
year ending June 30, 1907, not including outstanding liabilities, was 
$165,686.68, of which about $4,750 was for maintenance. The work 
done has resulted in a more protected harbor and a 16-foot anchorage 
area of about 26 acres. 
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The minimum mean low-water depth over the shoalest part of the 
locality under improvement is 15 feet. 

The usual variations of water level extend from about 0 to -(-1 foot 
above low-water datum. 

The commerce of the port has increased from 25 entrances and 
clearances, made by 4 tugs and 5 schooners, with 60 tons of cargo, val- 
ued at $6,000, in 1878, to 1,224 clearances and entrances, nearly all 
steamers, with 30,910 tons of cargo, valued at $970,083, in 1906. 

The value of the commerce of the harbor from 1878 to 1906, both 
inclusive, is estimated at $7,890,479. 

The freight tonnage in 1906 was 62 per cent less than in 1905. 

Effect of project on freight rates: There are no railroads running 
to this harbor, and the only means of transportation is by water, so 
that no comparison can be made with railroad charges. 

In the original condition of the bay a small commercial business 
could have been transacted by means of tugs or other vessels of small 
draft at risk of exposure to storms, and logs could have been rafted to 
other ports on the lake, also at risk of loss, to be sawed into lumber ; 
but the present commerce of this port could not have been carried on. 

The United States improvements have therefore been an indispen- 
sable agency in the development of business where none previously 
existed, and this may be of greater value and importance than a sim- 
ple reduction of rates. 

The available balance will be expended for repairs and mainte- 
nance. The renewal of worn-out deck covering on the east break- 
water at a cost of about $1,500 will be made prior to June 30, 1908, 
and the balance held subject to damage by storms and vessels, and 
other expense of maintenance. 

For reports of examinations and surveys see Annual Eeport of the 
Chief of Engineers for 1906, page 559, where references are given. 


July 1, 1906, balance unexpended $1, 800, 34 

Amount appropriated by river and harbor act approved March 2, 1907- 5,000. 00 

6, 800. 34 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 137. 02 

July 1, 1907, balance unexpended 6, 663. 32 

(See Appendix J J 1.) 


Ilarhor at Agate Bay^ Minnesota . — ^This important harbor, situ- 
ated on the north shore of Lake Superior, 27 miles northeast of 
Duluth, Minn., is a shipping port for iron ore and lumber and a har- 
bor of refuge. 

Before improvement there was ample depth for navigation, but the 
harbor was exposed to storms from the southwest and to reverse swells 
from severe northeast storms. 

The approved project of January 4, 1887, was to construct two 
breakwater piers on a line toward each other from the eastern and 
western points of the bay, to be 1,000 and 900 feet long, respectively, 
leaving an opening of 1,340 feet between their extremities and inclos- 
ing an area of 109 acres. 

By letter of the Chief of Engineers, March 23, 1899, the total ulti- 
mate length of the easterly breakwater was increased by 50 feet. 
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The original estimate of cost was $213,000, which was increased to 
$244,208 in Annual Eeport of 1887 on account of higher prices. 

The amount expended on the approved project up to the close of 
the fiscal year ending June 30, 1907, not including outstanding liabil- 
ities, was $250,657.53, of which about $16,600 was applied" to the 
maintenance of the improvement. 

The project was completed on November 1, 1901, and fulfills very 
etfectually the purpose for which it was designed. 

The depth at the entrance is over 50 feet, and vessels drawing 20 
feet can reach the ore docks in safety. 

The usual variation of water level extends from about 0 to about 
+1 foot above low-water datum. 

The commerce of the port has increased from 174 arrivals and 
clearances of vessels in 1885, with 263,437 tons of freight, valued at 
$876,613, to 3,918 arrivals and clearances in 1906, with 9,566,874 tons, 
valued at $28,697,943. 

The total value of the commerce of this port from 1887 to 1906, 
both years inclusive, is $160,790,177. 

Effect of project on freight rates: It is estimated that the saving 
in cost of transportation by water as compared with that by rail for 
the receipts and shipments of this harbor is approximately $1.79 per 
ton, which amounts to $17,000,000 for the year 1906. This is more 
than one-half of the value of the receipts and shipments for the same 
year. The Government improvements have been an indispensable aid 
to this commerce. (See the following report of the Chief of Engi- 
neei'S for harbor at Duluth, Minn., and Superior, Wis.) 

The available balance will be expended for repairs and mainte- 
nance. Repairs to the east breakwater on account of decay and dam- 
age by storm and injuries by vessels were completed in June, 1907, at 
a cost of about $1,800, and the remaining funds will be held for re- 
pairing damages bj^- storms and vessels and for other expenses of 
maintenance. 

For reports of examinations and surveys, see Annual Report of the 
Chief of Engineers for 1906, page 561, where references are given. 

July 1, 190G, balance unexpended $659. 01 

Amount appropriated by river and harbor act approved March 2, 1907_ 4, 000. 00 

4, 659. 01 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 2,542.35 

July 1, 1907, balance unexpended 2, 116. 66 

July 1, 1907, outstanding liabilities 9. 45 

July 1, 1907, balance available 2, 107. 21 

(See Appendix J J 2.) 

J. Harhor at Dvliith^ Minn,^ and Superior^ ^¥is, — Previous to the 
Annual Report of 1897 this harbor was reported on under the sepa- 
rate heads of Duluth, Minn., and Superior, Wis., respectively. 

The act of June 3, 1896, unified these harbors under the above title 
and provided for continuous contracts for its improvement to the 
amount of $3,130,553. 

This harbor consists of the Duluth Canal, the Wisconsin Entrance, 
Superior Bay, Allouez Bay, St. Louis Bay, and St. Louis River to the 
limits of the cities of Duluth and Superior, about 20 miles from the 
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original natural entry, which before imj)rovement was obstructed by 
shifting bars with but 9 feet of w^ater over them. The bays were broad 
expanses of shallow water, averaging only 8 or 9 feet, except along a 
Jiatural channel through them where the depth was greater, but 
variable. 

The iiroject adopted by the act of March 3, 1881, previous^ to the 
present one, was for 16-foot navigation. This was practically com- 
pleted July 1, 1897, and resulted in giving a good 16-foot navigation 
through the natural or Wisconsin Entry; through the artificial Du- 
luth Canal ; over the Duluth Basin of 104 acres ; along and parallel to 
the principal dock lines of Duluth and Superior in Superior and St. 
Louis ba^^s, and wp the St. Louis River to New Duluth, near the head 
of navigation of the river, with well-defined channels of from 85 to 
300 feet in width. 

The amount expended on the project of March 3, 1881, and projects 
prior to operations under existing project was $1,548,183. 

The present jiroject, authorized by the act of June 3, 1896, and by 
the modifications of August 14, 1896, and May 9, 1901, provided for 
the widening and deepening to a navigable ctei3th of 20 feet of the 
existing channels, for new channels in Allouez Bay and St. Louis 
River, for extensive turning and anchorage basins of a navigable 
depth of 20 feet at the junctions of two or more channels, for widening 
the Duluth Canal, and for rebuilding the piers at the Duluth Canal 
and Wisconsin Entrance and finishing them off with concrete super- 
structures built of monolithic blocks. 

The estimated cost of the work was $3,130,553, but this referred 
only to the deepening of the channels and basins by dredging. This 
has been done at much less than the estimated cost, permitting the 
purchase of lands to the extent of $106,561.19, the rebuilding of the 
Duluth Canal piers at a cost of over $650,000, including price of land, 
and leaving a balance of about $275,000 toward the rebuilding of the 
piers at the Wisconsin Entrance now under construction. 

The present project has been further modified and enlarged by the 
act of March 2, i907, in accordance with the report submitted in 
House Document No. 82, Fifty-ninth Congress, second session, which 
provides for excavation of the lake approach to the Duluth entrance 
to 30 feet for a wudth of 300 feet at a cost of $10,000, and the follow- 
ing work at Superior Entry: (a) Building a concrete revetment pier 
on the north side of entrance, similar to one already built in 1904, on 
the south side under the project before present modification^ these two 
revetments 500 feet apart and terminating near the lake shore of Wis- 
consin Point; (b) building two converging breakwaters from the 
shore out to the 30-foot depth, with an opening of 600 feet on line 
with the axis of the inner entrance, to be of rubble mound construc- 
tion, terminating in a crib and concrete pier at outer end and a pile 
pier at inner end; (c) dredging between the breakwaters to form a 
channel 600 feet wide and 30 feet deep, and further dredging to form 
a stilling basin ; (d) dredging channel between revetments to a depth 
of 24 feet ; (e) protecting the shore line by. riprap ; and (f ) widening 
the Superior front channel inside the harbor; estimated to cost 
$1,703,000. The said act also provided for additional dredging near 
the draw span of the Northern Pacific Railroad bridge "at an 
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estimated cost of $55,500. The total cost of these modifications is 
estimated at $1,768,500. 

The amount expended on the existing project to the close of the 
fiscal 3^ear ending June 30, 1907, exclusive of outstanding liabilities, 
was $3,473,414.92, of which $345,600 was expended for maintenance. 

The work done under the existing project up to the close of the past 
fiscal year has been as follows : 

The dredging of channels and basins, which was in operation for 
six seasons under continuous contract, was completed in 1902 and 
21,697,243 cubic yards of material removed. Since then some shoals 
have been removed. 

All the land necessary for the widening of the Duluth Canal has 
been acquired by deed of gift, purchase, or condemnation, at a cost of 
$53,919.05. 

The land needed for the improvement at the Wisconsin Entrance, 
the mouth of the Nemadji Eiver, and on a marshy island in the St. 
Louis River, was obtained by condemnation proceedings, at a cost of 
$42,795.94. 

A small parcel of land at the end of Grassy Point and certain lands 
in Spirit Lake were purchased, at a cost of $3,146.20. 

A site for a boat yard on Minnesota Point, near the Duluth Canal, 
was acquired by purchase and condemnation, at a total cost of $7,200, 
and the vacation of a portion of a street was effected through the city 
authorities, which was found necessary in order to carry out a proper 
system of improvement. This property has now been improved by 
building a bulkhead and a landing pier, dredging a slip, filling the 
yard with sand, moving the four Government buildings, .which had 
been occupying leased ground at the foot of Seventh avenue for the 
last seven years, and by fencing in, paving a roadway, and surfacing 
and seeding for grass. The cost of this improvement has been about 
$17,750. / 

New |iiers were built for the Duluth Canal. These piers have been 
equipped with 67 iron lamp-posts, and the city furnishes the electric 
current for lighting the same during the season of passenger travel 
by lake. 

Concrete walls inclosing, the Government lands at the Duluth Canal 
were built and the tracts filled to grade, requiring the deposit of about 
50,000 cubic yards of material. 

The construction of an engineer building on the Government land 
north of the canal for offices and a .watchman’s house has been com- 
jileted, at a cost of about $25,000. On May 1, 1906, the rented office 
rooms were given up and the new building occupied. It is a substan- 
tial building, conveniently near the harbor and United States vessel 
yard, and well adapted to office purposes. The parking of the canal 
.grounds and the construction of additional concrete walls to protect 
the grounds from flooding by storms are in progress. 

The piers at the Wisconsin Entrance were placed, about thirty-two 
years ago, in water of an average depth of 8 to 10 feet, the object then 
being to secure a depth of 12 feet in the channel. With the growth 
of commerce the channel depth has been increased to 24 feet, and the 
crib bottoms are now many feet above the bottom of the channel. 
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Owing to this and other causes, considerable displacement resulted, 
and the replacing of the old piers by new ones of concrete construc- 
tion was begun in 1903. About one-half of the south pier was com- 
pleted in 1904. A description of the method of construction may be 
seen in Appendix A A A, page 3779, of the Annual Eeport of the 
Chief of Engineers for 1904. During the following two years but 
little was accomplished in the way of construction at the Superior 
Entry on account of the destruction of protective works by storms. 
Work on the concrete piers was ordered discontinued by the Chief of 
Engineers August 21, 1906, pending the consideration of a report by 
a Board of Engineers. Work on the modified project of April 5, 
1907, was commenced in the spring of 1907 by the excavation of a 
pier trench for the concrete revetment, which is now in progress, and 
steps have been taken for the construction of the breakwaters and 
for some of the dredging at the lake approach to the entrance. 
Riprap is being removed from the old entrance piers and deposited 
in the south rubble mound breakwater. 

The dredging operations, which were completed November, 1902, 
have given 17 miles of dredged channels from 120 to 600 feet in 
width and basins of an aggregate area of about 360 acres, all of a 
depth of 20 feet or more at low water, which must be maintained by 
dredging as needed. Shoaling has occurred in the vicinity of the 
Nemadji River, caused by deposits brought down by flood -waters, 
which requires occasional dredging. The present available depth at 
that point is 18 feet. 

The usual variation of water level extends from about 0 to+f foot 
above low-water datum. 

■ The head of navigation is at the foot of the rapids just above the 
village of Fond du Lac, on the St. Louis River, about 20 miles from 
Lake Superior. 

The improvements made are in excellent condition, and the expend- 
iture has been amply justified by the immense commerce which it 
has readily accommodated. 

The additional work proposed is for the purpose of extension of 
benefits by increasing facilities of navigation and making present 
imj)rovements more premanent in character. 

The lake commerce of this port, Duluth-Superior, during the last 
season of navigation amounted to 29,171,221 tons (of 2,000 pounds), 
valued at $251,899,844, and from the beginning of improvements by 
the Government in 1867 to 1906, inclusive, the vessel freight entering 
and departing has amounted to 207,395,267 tons (of 2,000 pounds), 
valued at $2,593,135,606. 

.It is believed that the tonnage of Duluth-Superior Harbor is now 
exceeded by that of but two ports in the United States — New York 
and Philadelphia. 

The vessel freight of Duluth-Superior Harbor for 1906 was 56 per 
cent of the amount which passed the Sault locks the same year. . 

For a comparison between the cost of improvements and the volume 
of commerce it may be stated here that the total amount of money ex- 
pended by the Government on the improvement of this harbor from 
the commencement of work in 1867 up to 1906, inclusive, is $5,021,- 
597.92. The vessel freight received and shipped at this port during 
the same period was 207,395,267 tons and its market value was 
$2,593,135,606, From this it appears that the cost of Government 
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improvements has been less than one-fifth of 1 per cent of the value 
of the freight transported. 

Effect of project on freight rates: It may not be possible to give 
exact figures showing the effect of the improvements of this harbor 
on freight rates, but the following statements have a bearing on the 
question : 

The average rate on freight passing through St. Marys Falls 
canals in 1906 was O.SI mill per mile per ton, and the average haul 
was 842.4 miles, as shown by the official records. If the same freight 
had been carried by rail, the rate would probably have been as much 
as 3 mills per ton-mile, making a difference of 2.16 mills per ton-mile. 

. Assuming this difference to apply to freight for Duluth-Superior 
Harbor and that the average haul is 842.4 miles, the saving in cost 
of transportation by water would be $1.79 per ton, and for the 
29,171,221 tons received and shipped at this harbor in 1906 the 
saving in cost amounts to $52,000,000 in that one year. 

The saving in cost of this large sum has, of course, been made 
possible by the Government improvements, not only at this harbor, 
but at St. Marys Eiver and at other points between here and the 
Lake Erie ports, and it is not known just how much of the above 
saving should be credited to the Duluth-Superior improvements. It 
is evident, however, that with any reasonable proportion of such 
saving in transportation accredited to the improvements at this 
harbor, which forms an essential and necessary part of the wdiole 
waterway, the cost of such improvements must be only a small frac- 
tion of the saving in freight rates effected thereby.® 

The foregoing relates to the general subject of freight rates, whether 
by rail or water, between Lake Superior and the lower lakes. The 
effect of projects for harbor improvement upon railroad freight rates 
can not be so definitely stated. The two kinds of transportation 
have developed contemporaneously during the last half century or 
longer, and it would be hard to say what the railroad rates would 
be if the Great Lakes waterway or the local harbor improvements 
did not exist, but there is harclly room for doubt that they would 
be materially higher. 

For the business between points along the south shore of Lake 
Superior the railroads reduce their rates during the season of navi- 
gation in order to compete with the lake lines of vessels. Thus the 
Northern Pacific makes a rate from Duluth to Ashland practically 
the same as by the Booth line of steamers, and the South Shore 
road makes a rate from Duluth to Marquette only about 2 cents per 
hundred higher than by lake. On business between Duluth and the 
Lake Erie ports, however, the railroads say they can not afford to 
compete with lake rates, and their rates are not changed during the 
summer. " . 


a A similar saving in freight rates applies to other harbors in the Dulnth dis- 
trict which have railroad connections and where harbor improvements executed 
by the Government (or in part at private cost) have opened up these harbors to 
interlake navigation and commerce. The above-named amount of saving in cost 
of transportation, $1.79 per ton, will be considered as applying approximately to 
the harbors of Agate Bay, Ashland, Ontonagon, Marquette, Marquette Bay, and 
Grand Marais (Mich.), subject to more or less error, according to different local 
conditions, such as the class of freight, its destination, number of competing 
railroads, facility of handling freight by boat and by rail, etc. A complete 
analysis of the subject can not, however, be given in this report. 
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A prominent wholesale merchant of Dnliith says on this subject: 

Owing to the enlarged facilities of the different lake transportation companies, 
freight of all classes is now handled with as good dispatch and with less shipping 
damage from one lake terminal to the other lake terminal as shipments by all 
rail. There is and has been for some time a differential in rates in favor of 
lake shipments, and it is a noticeable fact that the bulk of all kinds of mer- 
chandise and other freight originating at or anywhere near terminal lake points 
are transported almost exclusively by water. 

There is no question in my mind that the rates of transportation by lake have 
a tendency to keep down and in line rates by rail. Furthermore, it is freely 
admitted that on eastbound shipments of grain the railways would be at least 
50 per cent higher were it not for the fact of the accommodation, dispatch, and 
low rates to be had by lake and lake and rail. 

By whatever amount the railroad charges are lessened by the prox- 
imity of the lake route, the saving in cost of transportation by lake 
given on the preceding page is increased by the same amount. 

With regard to the maintenance of improvements in this harbor, 
it is believed that this could be advantageously provided for by an 
annual allotment. 

With 49 miles of harbor frontage, 17 miles of 20-foot channels, and 
the handling of over 29,000,000 tons of freight annually, there is 
necessity for the closest inspection, by a special patrol provided with 
a steam tug, to prevent injurious deposits, encroachments of wharves 
and other private structures, the enforcement of rules regarding the 
rafting of logs, the anchorage of vessels, the opening of draws, and 
the care of United States property. These, with the discovery and 
removal of shoals, repairs to Government piers, the care of parks, and 
the collection of complete and reliable commercial statistics, which 
has already proven of great value, it is thought could best be cared 
for by Congressional action authorizing allotments or appropriations 
to be made on estimates submitted. 

A Board of Engineers convened July 23, 1906, at Duluth, with a 
view to determining what modifications, if any, should be made in 
the present plan of improvement. The report of this Board is printed 
in House Document No. 82, Fifty-ninth Congress, second session. 

For other reports of examinations and surveys of Duluth-Superior 
Harbor, see the Annual Eeport of the Chief of Engineers for 1906, 
page 565, where references are given. 

July 1, 1906, balance unexpended $333, 962. 42 

Amount appropriated by river and harbor act approved March 2, 

1907 725, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907_ 200,000.00 

Miscellaneous receipts, sales, etc 2, 000. 00 


1, 260, 962. 42 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $75, 479. 60 

For maintenance of improvement 30, 677. 24 

106, 156. 84 


July 1, 1907, balance unexpended 1, 154,805. 58 

July 1, 1907, outstanding liabilities 20, 000. 00 


July 1, 1907, balance available 1, 134, 805. 58 


July 1, 1907, amount covered by uncompleted contracts 55, 000. 00 

Amount (estimated) required for completion of existing- project 827,999.20 

(See Appendix J J 3.) 


592 EBPOET OF THE CHIEF OF ENGINEEBS, TJ. S. .AEMY. 


' Harlor at Port 'Wing^ TF^s.— The harbor of Port Wing, formed 

I . i by the mouth of Flag Eiver, is situated on the south shore of Lake 

I > 1 1 Superior, about 33 miles from the head of the lake, 

j i ; ! Before improvement the depth at entrance was small and variable, 

i : Previous to Government operations the harbor had been improved 

* by private parties to some extent. The entrance had been jettied, 

in'*! but imperfectly and with only partial success, and dredging was nec- 

’ i i essary every spring for removing a sand bar. Within the harbor 

I i much dredging had been done to accommodate the lumber business. 

I ; In accordance with the provisions of the act of Congress approved 

! March 3, 1899, a report upon a survey of this harbor with a project 

^ ^ for its improvement was submitted on November 20, 1899. 

This project provided for the construction of two parallel jiiers of 
p piling? filled in with slabs and topped with large rock. These piers 

! ^ were to be located 200 feet apart and to be 800 feet and 825 feet long, 

I ’ respectively. A channel 150 feet wide and 15 feet deep was to be 

; I dredged between the piers and for 500 feet along the slough. The 

, : « estimated cost of the improvement was $44,992. 

‘ By act of Congress approved June 13, 1902, this project was 

, adopted and the sum of $25,000 Avas appropriated, provided the 

; ' United States should, before the commencement of operations, be 

* giA^en clear title, Avithout cost, to all lands needed for the improve- 

; j inent. 

! This provision was complied with by a deed to the United States, 

: |i dated July 9, 1902, conveying 7 acres of land at the harbor entrance. 

! y Under the approved project work Avas begun June 1, 1903. The 

; j| east pier was built in that season. In the same season and the follow- 

' !j ing dredging was done to the extent of 39,374 yards, Avhich nearly 

exhausted the funds appropriated. This dredging gave an entrance 
I channel 15 feet deep at Ioav water, 100 feet Avide, and extending from 

I h| deep water in the lake through to a distance of 100 feet inside of the 

I ,j inner end of the east pier. A small portion of the proposed turning 

' ' slip Avas also dredged 30 feet Avide and to a distance of 50 feet. 

I The river and harbor act approved March 3, 1905, appropriated 

$19,992 for completing the improvement and for maintenance. 

, J The west pier at the entrance was built between the dates of June 

28, 1905, and November 6, 1905. Length, 601 feet. Contract cost, 
$13,929. 

These piers have been effective in reducing shoaling very mate- 
rially. 

Private dredging extended a navigable channel to a distance of 
about 2,500 feet southerly from the main entrance. Navigation is 
limited to this improved stretch of Flag Eiver. The upper portion 
of this stretch has shoaled much by the deposit of sediment carried by 
the river. 

The amount expended on this Avork to the close of the fiscal year 
ending June 30, 1907, exclusive of outstanding liabilities, was 
I $42,013.95, of which $1,550 was for maintenance. Further dredging 

I is required to complete the project, however. 

I ’;i , No additional improvement is considered advisable under present 

I conditions of the harbor and its commerce, but provision • should be 

made for maintenance. 

The usual variation of Avater level extends from about 0 td -Af 
foot above low-water datum. 
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The greatest maximum draft that can be carried through the en- 
trance (by soundings of April, 1907) is 11-| feet at low water. The 
effective width is narrow. 

The vessel freight of this harbor has decreased from 64 arrivals 
and departures, with 31,127 tons (of 2,000 pounds), valued at $305,000 
in 1901, to 316 arrivals and departures, with 28,611 tons (of 2,000 
pounds), valued at $345,448 in 1906. 

The freight tonnage in 1906 was 35 per cent less than for the pre- 
vious 3^ear. 

The total freight of this port for six ^’^ears — 1901 to 1906, in- 
clusive — was 241,073 tons (of 2,000 pounds), valued at $3,169,756. 

Effect of project on freight rates: This harbor has only water trans- 
portation for the movement of its freight, and for this reason no 
'comparison can be made with freight charges by railroad. 

The construction of a harbor here has been an essential factor in 
the development of the commerce of Port Wing. There was no 
commerce to mention previous to these improvements. In 1905 it 
amounted to over a third of a million dollars. 

It is proposed to expend the available balance for re|)airs to en- 
trance piers, the removal of shoals, and for maintenance. 

A more detailed description of the harbor ma^" be seen in Plouse 
Document No. 114, Fifty-sixth Congress, first session, and in Bulletin 
No. 17, Survey of the Northern and Northwestern Lakes, page 71. 

For reports on examinations and surveys, see Annual Eeport of the 
Chief of Engineers for 1906, page 568, where references are given. 


July 1, 1906, balance unexpended $3,528.61 

Amount appropriated by river and harbor act approved March 2, 1907- 2, 000. 00 

5, 528. 61 

June 80, 1907, amount expended during fiscal year, for maintenance 
of improvement 550. 56 

July 1, 1907, balance unexpended 4, 978. 05 

July 1, 1907, amount covered by uncompleted contracts 4, 700. 00 

(See Appendix J J 4.) 


i 5, Hai^hor at Ashland^ Wis . — Ashland Harbor is located at the 

! head of Chequamegon Ba^^, and original^ had no protection from 

i the waves which rolled into the bay nor from waves generated within 
the bay itself by storms. 

The original project, approved December 7, 1888, and modified 
^ February 9, 1889, was for the construction of a pile, slab, and rock 

[ breakwater 8,000 feet long, and for dredging a channel in front of the 

' wharves of the city. The act of March 3, 1899, added to this project 

; by authorizing an extension of the breakwater to the shore, thus 

f requiring the ultimate construction of 10,200 feet of breakwater, 

j The emergency river and harbor act of June 6, 1900, provided that 

j the appropriation already made should be expended in building a 

! shore spur 4,700 feet in length from a point 2,600 feet east of the 

prolongation of the present breakwater and parallel thereto. This 
again dianged the project, adding greatly to the total length of break- 
water to be constructed and largely to the total expense. 

I ENG 1907 38 
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Under this project and its two modifications there have been con- 
structed 7,454 feet of breakwater on the original line and 842 feet on 
the line fixed by the act of June 6, 1900. 

Of the 7,454 feet on the original line 91 feet is detached and uncom- 
pleted work near shore and 7,363 feet is completed breakwater in one 
piece. 

The total amount expended on this project and its modifications up 
to the close of the fiscal year ending June 30, 1907, not including out- 
standing liabilities, is $349,154.63, of which amount $162,389 has been 
applied to the maintenance of the improvement. 

The work done gives a protected area of about 1,600 acres and 
affords safe anchorage and dockage for a distance of 3 miles along 
the city front. 

The usefulness of the breakwater was in evidence when the north- 
east storm of September 2-3, 1905, caused considerable damage to the 
village of Washburn, across the bay from Ashland, breaking in 10 of 
the doors of the large flour shed of the Northwestern Railway Com- 
pany and cutting away the embankment of the railroad approach, 
while the numerous docks along the Ashland Harbor front under the 
protection of the breakwater escaped injury. This storm seriously 
damaged the breakwater itself along the portions which had not been 
strengthened by the rock embankment. 

The pile, slab, and rock breakwater on the original line is in very 
poor condition, and has required large expenditures for maintenance. 

The work of revetting this structure with inprap so as to form a 
permanent rubble-mound breakwater, with the old structure for a 
hearting, was begun in May, 1903, and has continued with more or less 
work each year up to the present date, under two successive contracts. 
Under eacfi of these contracts the plant was small and the rate of 
progress rather slow, but the low prices obtained under competitive 
bids compensated in a measiu’e for the greater length of time required. 
A diagram showing the method of reenforcing the breakwater may 
be seen in the Annual Report of the Chief of Engineers for 1905, 
page 1992. 

This work of maintenance, by strengthening the breakwater, is 
deemed of much importance at the present time, and should be prose- 
cuted continuously until the entire 7,363 feet of main breakwater is 
revetted. 

A channel was dredged by the United States in 1897 and extended 
in 1903 along the harbor front from the natural deep water near Ellis 
avenue and the Commercial dock westerly to the Barker & Stewart 
lumber docks, a distance of about 4,360 feet. This channel has a 
width of from 90 to 140 feet, in which the maximum draft that can 
be carried is 18 feet at mean low water. (See map in Annual Report 
of the Chief of Engineers for 1903, page 1812.) 

The usual variation of level of the water surface extends from about 
0 to “f~l above low- water datum. 

The commerce of this port consists principally of iron ore and 
lumber exported, and coal, mineral oil, and general merchandise im- 
ported. 

The commerce has increased during the nineteen years the harbor 
has been under improvement by the United States from 892 arrivals 
and clearances, with cargo tonnage of 1,400,000 tons (of 2,000 pounds) 
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ill 1887, to 2,102 arrivals and clearances, witli cargo tonnage of 4,910,- 
031 tons (of 2,000 pounds), valued at $20,793,478 in 1906. The total 
commerce from 1887 to 1906, inclusive, is estimated at 65,092,481 tons 
(of 2,000 pounds), valued at $485,029,682, exclusive of logs towed in 
rafts. 

Effect of project on freight rates : The estimated saving in cost of 
transportation by water over that by rail is $1.79 per ton, or over 
$8,000,000 for the business of this port in 1906. (See also page 590 
of this report.) 

The protection to this commerce afforded by the Government im- 
provements is fully stated in another part of this report. 

On June 30, 1907, the total distance revetted was 3,689 linear feet, 
making about one-half of the entire length of the breakwater. The 
present contract will probably be completed about the middle of 
August, 1907. A third contract, dated June 27, 1907, has been 
entered into for continuing this work, with money appropriated 
March 2, 1907. This will be for the delivery of about 70,000 tons, 
and is to be completed by December 1, 1908. As nearly as can be 
estimated now this will not complete the entire breakwater. 

A contract has been entered into for dredging to extend the Gov- 
ernment channel in front of the wharves of the city westward about 
1,400 feet, with a depth of at least 20 feet and a width of 100 feet. 
The cost will be about $9,000. Under the same contract shoals will be 
removed from the present channel at a cost of about $6,000. The 
work is expected to be done in August and September, 1907. 

The dredged niaterial, or a portion of it, will be dumped alongside 
the breakwater to form a part of the embankment on which the rip- 
rap will rest. 

For reports on examinations and surveys see Annual Eeport of the 
Chief of Engineers for 1906, page 570, where references are given. 

July 1, 1906 balance unexpended $48, 735. 05 

Amount appropriated by river and harbor act approved March 2, 1907- 90, 000. 00 


138, 735. 05 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 23,389.68 

July 1, 1907, balance unexpended 115, 345. 37 

July 1, 1907, outstanding liabilities 3, 101. 78 

July 1, 1907, balance available 112, 243. 59 

July 1, 1907, amount covered by uncompleted contracts 26, 300. 00 

Amount (estimated) required for completion of existing project 311,500.00 

(See Appendix J J 5.) 


6. Harbor at Ontonagon^ Mich . — The entrance to Ontonagon Eiver, 
which forms the harbor, had but 7 feet depth in 1867, at which time 
the project for securing 12 feet depth by building parallel piers on 
either side of the mouth, extending to the 18-foot curve of depth in 
Lake Superior, and dredging a channel betw^een the piers, was 
adopted. The west pier was built to a length of 2,675 feet and the 
east pier to a length of 2,315 feet. This brought the outer end of the 
west pier very nearly to the 18-foot curve of depth, as proposed. 
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As far as new work is concerned, the project has been completed 
since 1889, and further expenditure will be needed only for keeping a 
12-foot channel open by dredging and for the repairs to the piers. 

The amount expended on this improvement up to the close of the 
fiscal year ending June 30, 1907, not including outstanding liab-ili- 
ties, is $363,525.52, of which sum $78,725 has been spent for mainte- 
nance of the improvement. 

The history of this harbor shows that when completed and dredged 
in 1891 it had a somewhat narrow channel depth of 16 feet be- 
tween the piers, but this gradually shoaled to 12 feet, and in 1894: 
dredging was done to the extent of 33,817 cubic yards to provide for 
12-foot navigation. No further dredging was necessary until 1903, 
when 18,054: cubic yards was dredged to provide a channel 100 feet 
wide, with a least depth of 15 feet. 

During the past three years the shoaling has been abnormal, and 
in addition to the last two appropriations of $3,000 and $5,000, 
resjiectively, made by Congress, three allotments, two of $5,000 each 
and one of $10,000, have been made from the emergency ajipropria- 
tioiis. The dredging done in the fiscal years 1905 and 1906 to give 
navigation the barest needs was more than all other dredging since 
1891. This dredging provided a channel 60 feet wide and 14 feet 
deep between the piers, with a narrow channel 13 to 14 feet deep to 
each dock. This gave much relief to navigation, but the channel 
was still entirely insufficient for the commerce of the harbor. 

A survey made in May, 1907, showed additional very, extensive 
shoaling, dredging for the removal of which began bn June 15, 1907, 
and is now in progress. 

The Ontonagon River brings down in flood large quantities of 
material which rapidly fill up the harbor. While these floods do not 
occur every year, provision should be made for relieving the situation 
when they do occur. 

Money should be appropriated to restore this harbor to its condition 
in 1891, or even better, and the succeeding appropriations should be 
sufficient to provide for the barest needs of two flood years in the 
Ontonagon River. 

In addition to these, some repairs will be needed on the west pier. 

The usual variation of water level extends from 0 to +1 f^^ot above 
low-writer datum. 

In 1867 there w^ere 449 arrivals and departures, with 5,000 tons of 
cargo, and in 1906 there ivere 390 arrivals and departures, with 
21,411 tons (of 2,000 pounds) of cargo, valued at $797,047. 

The commerce of this port since the commencement of operations 
by the United States is estimated at 2,787,671 tons (of 2,000 pounds) , 
valued at’ $74,766,002. 

The amount of freight received and shipped in the calendar year 
1904 w^as more than twice that of 1908 ; in 1905 the commerce was 
again nearly doubled, and in 1906 it shows a decrease. 

Effect of project on freight rates: The estimated saving in cost of 
transportation by water over that by rail is $1.79 per ton, or $38,325 
for the lake commerce of this port in 1906. (See also p. 590 of this 
report.) As the former condition of the river was unsuited to navi- 
gation, this saving in freight rates may be considered as effected by 
United States improvements. 
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For reports on examinations and surveys, see Annual Eeport of the 
Chief of Engineers for 1906, page 571, where refei’ences are given. 

July 1, 1906, balance unexpended $102.40 

Amount appropriated by river and harbor act approved March 2, 1907__ 5, 000. 00 
Amount allotted from appropriation for emergencies for river and 

harbor works, act March 2, 1907 10, 000. 00 

15, 102. 40 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 499.92 

July 1, 1907, balance unexpended 14, 602. 48 

July 1, 1907, amount covered by uncompleted contracts 12, 500. 00 

(See Appendix J J 6.) 


7. ’Waterway across Keweenaw Pointy from Keweenmo Bay to Lake 
Suferior^ Michigan. — This work was formerly reported on as the 
Portage Lake and Lake Superior canals, across KeAveenaw Point, 
Michigan. 

In accordance with the provisions of the river and harbor act of 
September 19, 1890, the United States purchased and assumed the 
charge and care of these canals on August 3, 1891. 

At the time of the purchase by the United States there Avas a very 
poor 13-foot naAugation; the channel Avas narroAV and crooked, lAdth 
many sharp bends; it was poorly marked and lighted; the entrance 
piers Avere in a A^ery bad condition; the reA^etments Avere decayed or 
entirely gone, and there was a tax on the commerce through the canals 
in the shape of a tonnage charge. 

The original project, adojited January 24, 1887, Avas — 

1. For a 16-foot channel of 70 feet bottom Avidth from bay to lake. 

2. A reneAval of the canal reA^etments. 

3. A reconstruction of the piers at the Lake Superior entrance and 
their extension to 30 feet depth of water. 

4. The extension of the pier at the Keweenaw entrance to a 20-foot 
depth of Avater. 

5. At the proper time to increase the channel depth to 20 feet, Avith 
a corresponding Avidth, Avhich should not be less that 120 feet. 

The sum expended in the purchase of the canals, lands, etc., and on 
items 1 and 2 of the original project was $850,000. 

The act of June 3, 1^96, authorized continuing contracts to com- 
plete items 1, 2, 3, and 4 of the aboA^e project to the amount of 
$1,115,000. 

By modification approA^ed March 15, 1898, the Avidth and depth 
Avere to be increased to 120 feet and 20 feet, respectiAmly, as originally 
contemplated. 

The total amount expended on the original project and its modifica- 
tions up to the close of the fiscal year ending June 30, 1906, not 
including outstanding liabilities, Avas $1,325,347.86, of Avhich about 
$28,600 Avas expended for maintenance. 

With the termination of the dredging contract in 1903 the funds 
appropriated for the improA^ement of this AvaterAvay Avere practically 
exhausted. 

The project at this time was not fully completed, there being tAvo 
localities AAdiere the AAddth was less than 120 feet, and some revetment 
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work remained to be done. The cost of completion was estimated at 
$45,000. 

It should be remembered that the appropriations made and author- 
ized June 3, 1896, amounting to $1,115,000, were for the original 
project, which provided for a 16-foot channel 70 feet wide. When 
the project was modified in 1898, increasing the depth to 20 feet and 
the width to 120 feet, there was no increase made in the estimate of 
cost, as it was thought by the officer in charge that with the lower 
prices resulting from the continuing appropriations the additional 
width and depth could be obtained with the $1,115,000 already pro- 
vided for. This, it will be seen by the foregoing, was almost realized, 
lacking only $45,000, and the said amount appro j)riated and expended 
($1,115,000) is about $715,000 less than the original estimate for the 
modified project. 

The act of March 3, 1905, appropriated $45,000 for continuing 
improvement. Under this appropriation 132,629 cubic yards \vas 
dredged under contract during the fiscal year ending June 30, 1906. 

As a result of this work the waterway has a clear width of 120 feet 
and a clear depth of 20 feet throughout its entire length, while at 
Princess Point, a somewhat difficult bend in Portage Eiver, there is a 
clear width at the point of 380 feet, and just below the point a clear 
width of 220 feet. 

The available balance was intended for renewal of the old revet- 
ments, but it is believed that some of them, owing to their location in 
clay cuts, may not need renewal, and the money will be held until the 
necessity shall be demonstrated. 

In addition to the approved project the district officer has repre- 
sented as a further need of navigation the establishment near the 
lower end of the canal of a harbor of refuge similar to that known as 
the “ Lily Pond,” near the upper end. The Avork Avould be simple, 
involving only an enlargement of the canal and the construction of 
revetment, and is recommended as of great value to navigation. 

A preliminary examination or survey hereon Avas authorized by 
the river an^iarbor act approved March 2, 1907, and it is expected 
that the report Avill be submitted to Congress in December, 1907. 

The maximum draft that can be carried through the AvaterAvay at 
present is 20 feet at Ioav water. 

The usual variation of water level extends from about 0 to -f-l foot 
above loAA’^-Avater datum. 

During the navigation season of 1906 the commerce through this 
waterAvay amounted to 2,632,355 short tons of freight, valued at 
$102,846,779, and 72,400 passengers. The increase in freight ton- 
nage over that of the preceding year amounted to 9 per cent. 

There was also a local business of about 100,000 tons of freight, 
valued at about $1,000,000. 

From the commencement of operations for improvement by the 
United States in 1891 to the close of the calendar year 1906 it is 
estimated that the total A^'essel freight entering and departing aggre- 
gated 23,697,490 tons (of 2,000 pounds), valued at $755,412,142. 

Effect of project on freight rates . — There is a large amount of 
freight shipped from towns on this waterway — Houghton, Hancock, 
Dollar Bay, Lake Linden, Hubbell, and Chassell — consisting of cop- 
per, lumber, etc., and freight received, consisting of coal, other sup- 
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plies, and general merchandise, on which the estimated saving of 
$1.79 per ton in freight rates by water over railroad rates applies 
(see p. 590). The amount of this commerce can not be stated until 
next year, as the records kept by this office did not begin to sepa- 
rate the business of these towns from the commerce which simply 
passes through the waterway until 1907. This business would not 
be possible except for the improvements to this waterway, which the 
Government has either executed itself or paid for by purchase. 

This waterway also serves a useful purpose as a harbor of refuge 
and is much used by vessels bound up or down, doing business at the 
head of the lake, particularly during the stormy season in the fall of 
the year. As many as 46 vessels have been tied up at one time at 
Lily Pond waiting for weather. By lessening the danger and risks 
of navigation in this manner, to whatever degree, makes this water- 
way to' that extent a factor in the reduction of cost of transportation. 

For reports on examinations and surveys, see Annual Eeport of the 
Chief of Engineers for 1906, page 574, where references are given. 

July 1, 1906, balance unexpended $21, 009. 30 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 6, 119. 4S 

July 1, 1907, balance unexpended 14, 889. 82 

(See Appendix J J 7.) 

8. Operating and care of waterway across Keweenaw Pointy from 
Keweenaw Bay to Lake Superior^ Michigan. — During the fiscal year 
ending June 30, 1907, the sum of $9,250 from the permanent indefi- 
nite appropriation of July 5, 1884, was expended in repairs to the 
breakivaters and to the U. S. tug Circle.^ in superintendence and gen- 
eral operation of the canals, guarding against encroachments on the 
channels by private parties and corporations, on surve^^'s and mapping 
of the waterway, and the collection of commercial statistics, etc. 

An allotment of $14,000 from the same source for the same purpose 
has been made for the fiscal year ending June 30, 1908. 

For further details see the report on this work by the district 
officer. 

(See Appendix J J 7.) 

9. Harlor at Marquette^ Mich. — This harbor, which had a natural 
depth of 18 feet or more, afforded no protection to vessels from east- 
erly or northeasterly storms, and projects were approved in 1867 and 
1888 for the construction of a breakwater composed of cribs filled 
with rock and projecting from the shore into the bay a distance of 
3,000 feet. This breakwater was finished in 1894 practically as pro- 
jected, but since its commencement extensive repairs have been made 
to the superstructure. 

The amount expended up to the commencement of operations upon 
the new project was $469,732.44. 

A project for a concrete superstructure was approved February 27, 
1890. Its estimated cost was $232,936.71. 

Work on this concrete superstructure was begun in the spring of 
1895, and it is now built to a length of 2,920 feet, which is 97 per cent 
of the entire length. It is 100 feet short of the end of the old break- 
water, and all that remains to complete the existing project is to build 
a pierhead and connect it with the finished work. 
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The available balance (except $21,391 held in reserve for further 
improvement) it is proposed to expend for maintenance. 

For reports of examinations and surveys, see Annual Eeport of the 
Chief of Engineers for 1906, page 576, where references are given. 


July 1, 1906, balance unexpended $3, 521. 62 

Amount appropriated by river and harbor act approved. March 2, 1907 30, 000. 00 

33, 521. 62 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 3, 807. 39 

July 1, 1907, balance unexpended 29,714.23 

(See Appendix J J 8.) 


I 10. Harbor of refuge.^ Marquette Bay^ Michigan . — Marquette Bay, 

also known as Presque Isle Harbor, is a small bay within the city 
I limits of Marquette, north of Marquette proper, and distant 1|- miles 

J therefrom. 

Before improvement the locality was fully exposed to storms from 
the east and northeast, and comparatively little shipping was done. 

A resolution of Congress, approved March 20, 1896, directed the 
Secretary of War to make a survey and submit an estimate for a 
breakivater in this bay. The results of this survey, with estimates 
) amounting to $20,000 for breakwater 500 feet long and $50,000 for 

j construction of one 1,000 feet long, are published in House Document 

I No. 318, Fifty- fourth Congress, first session. 

The project adopted by the act of June 3, 1896, is to build a break- 
1 water 1,000 feet in length off Presque Isle Point. 

i This ibreakwater was completed to its full length in July, 1900. 

I The act of Congress approved June 13, 1902, provided that a por- 

tion of the appropriation for Marquette Harbor “ not exceeding seven 
thousand five hundred dollars may be expended in connecting the 
Presque Isle breakwater with the shore.” 

Under this provision the gap between the breakwater and shore was 
closed, in the fall of 1902, by a timber pier 216 feet long and 100 
linear feet of shore revetment constructed. 

No additional work is proposed except for maintenance. 

The total amount expended on the project up to the close of the 
fiscal year ending June 30, 1907, not including outstanding liabilities, 
was $57,597.34, of which $2,541 was expended for maintenance. 

The work done has enabled vessels to lie in safety at the ore pier 
i and other docks in the vicinity, and shipping has increased greatly. 

This harbor is largely used for commercial purposes, but to little or 
no extent as a harbor of refuge. 

Vessels drawing 19 feet can reach the ore pier at mean low water. 

The usual variation of water level extends from 0 to +1 foot above 
low -water datum. 

The lake commerce of this port has increased from 1,110 arrivals 
and departures, with 1,095,243 tons of freight, in 1897, to 754 arrivals 
and departures, with 1,935,619 short tons, valued at $5,407,598, in 
1906. The total commerce from 1897 to 1906, inclusive, is estimated 
; at 15,290,845 short tons, valued at $40,120,397. 

i Effect of project on freight rates : The saving in cost of transporta- 

i tion by water of 1906 freight over the cost by rail, at the estimated 

figure of $1.79 per ton, as on page 590 of this report, amounts to 
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$3,465,000. This was made practicable by the Government break- 
water at this locality. This harbor, as already stated, is not used for 
purposes of refuge, and it may be questioned whether its freight 
business could not have been transacted at Marquette, only 3 miles 
distant, where the Government had already constructed a harbor. 

It is proposed to expend the available balance on repairs to the 
breakwater. 

For reference to reports on survey, see Annual Eeport of the Chief 
of Engineers for 1896, page 307. 


July 1, 1906, balance unexpended $943. 66 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 41. 00 

July 1, 1907, balance unexpended : 902. 66 

(See Appendix J J 9.) 


11, IlaTbof of refuge at Grand Marais,^ Mich , — Originally the 
entrance to this harbor was obstructed by a bar having but 9 feet 
depth of water upon it. The project for its improvement, adopted 
August 5, 1881, and modified December 21, 1894, has for its object 
a deep and safe channel into the harbor, making it a harbor of refuge. 
This object is to be attained by building parallel piers 500 feet apart, 
projecting into the lake to a depth of 22 feet, and dredging out an 
18-foot channel between them, connecting the deep water of the lake 
with that of the harbor, and by closing up the natural entrance, 
5,770 feet in width, by a solid pile dike, driven with a slope toward 
the waves and strongly braced. The proposed length of each pier 
was 1,800 feet. The estimated cost of the entire project was $484,000. 
The west pier has now reached a length of 1,912 feet, the east pier 
1,545 feet, and the pile dike is completed. 

This dike was built in 1895-1897 to close the natural entrance, to 
protect the harbor from storms, and prevent the movement of sand 
into the harbor. The exj^ected formation of a sand beach along the 
line of the dike is partially realized, but much of the dike is still 
exposed to the heavy seas and to damage by ice. 

The amount expended on the project up to the close of the fiscal 
year ending June 30, 1907, not including outstanding liabilities, was 
$448,077.29, of which $92,192 was expended for maintenance. 

About 3,600 feet of the pile dike was repaired and strengthened 
between September 1, 1904, and August 6, 1906, under two contracts, 
at a total cost (including administration) of nearly $54,000. 

It is hoped that no further work than this will be necessary on the 
dike, but it is possible that the riprap will settle into the sancl bottom 
by the action of waves and require additional rock. 

The last dredging was done in 1904 and gave an average depth of 
18-| feet at low-water datum and a least depth of 16 feet (where some 
lumps were left by the dredge) for a width of 180 feet to 190 feet. 

Some shoaling in the entrance channel has occurred since this 
dredging was done, soundings taken in the spring of 1906 showing a 
depth of 14 to 16 feet in the central width of 250 feet through the 
entrance. 

Some dredging between the piers will be needed in the next two 
years. 

The usual variation of water level extends from 0 to +1 foot above 
low- water datum. 
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In front of the entrance to the harbor the 22-foot 
has advanced lakeward between 400 and oOO feet since 1 ] 

for improvement was adopted, and this fact will enta _ 

tional expense for pier extension to ^ east 

require an addition of 360 feet to the west pier and feet to the east 
pi5r. This would bring the total cost of these tensioi s up to 
$127,680 — about $44,512 more than anginal estimate. ^ 1 

however, that the original estimate will finish the west p ‘ 

all that is necessary of the'east pier. The west pier is 

344 feet farther into the lake than the east pier. ^ 

The sand movement in front of the be 

west toward the east, and it_ is important that t e 
extended to deep water soon, in order to shut ^be 

of sand upon the channel from that direction. The ex ^ ^ 

Lst pier fhould be built after the completion of the west pier, an 
is quite possible that its full extension will not be y.' 

The commerce of this port has increased from ,ralnp,q nt 

656 arrivals and clearances, with ’l906 with 

$691,650, in 1896, and 1,852 arrivals and clearances in lJUU, 

IO 3 . 5 V 5 short tons, valued at $2,508,375. . . „ + 

The total commerce from 1880 to 1906, inclusive, is e 
1,33^259 short tons, valued f $20,497 866. 

Effect of project on freight rates . Ji,stimatea_sdvuit, y 
portation al agiinst rail, $1 79 per am-jito the 

lake commerce of 1906. (See p. 590 of this 3 °^^ ' ^ 

original condition of the harbor th^is shipping could f ^J'tion 
Sn4d on, and the above-mentioned saving in cost of tiansportation 

is a result of the project for improvement. extending the 

‘''Foijeports on examinations and sumejs 

the Chief of Engineers for 1906, page ot,), wxi 

gtven. ^29, 188. 90 

July 1, 1906, balance unexpenOed 30, 000. 00 

Amount appropriated by river and harbor act approved iuaicu ^ 

59, 188. 96 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 

, , - 37,646.03 

July 1, 1907, balance unexpended - - 

Amount (estimated) required for completion of existing project 45, 401. 68 

(See Appendix J J 10.) 

OF CONGRESS OF JUNE 20, 1906. 



Mhmesota, with a veiw to determinkig report was 

LuU he made in the present plan of tmpro vement. The report was 
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transmitted to Congress and printed in House Document No. 82, 
Fi%-nintli Congress, second session. Plans for improvement at 
Superior Entry, at an estimated cost of $1,703,000, and at the Duluth 
entrance, at an estimated cost of $10,000, with annual maintenance 
charge of $2,500, are presented. 

IMPROVEMENT OF RIVERS AND HARBORS ON THE NORTHERN AND 
WESTERN SHORES OF LxiKE MICHIGAN. 

This district was in the charge of Maj. W. V. Judson, Corps of 
Engineers. Division engineer, Lieut. Col. W. H. Bixby, Corps of 
Engineers. 

1, Manistique Rafbor^ Michigan , — The original depth at the mouth 
of the Manistique River Avas 8 feet. By private enterprise 3,000 
linear feet of slab piers had been built and a channel dredged to a 
depth of 11 feet before any appropriation was made by the GoA^erm 
ment. 

The original project, adoj)ted in 1880, jirovided for increasing the 
depth of the channel to 13 feet below datum for a Avidth of 150 feet 
by dredging. The amount expended on this project Avas $3,955.05. 

The present project, adopted by the riATr and harbor act of March 
3, 1905, is estimated to cost $270,000, and proAudes for pier construc- 
tion, breakAvater extension, and dredging to a depth of 19 feet beloAV 
datum. (See Annual Report for 1905, p. 525.) 

The estimate of cost does not include the acquisition of land- and 
existing structures required in connection Avith the proposed work, 
which must be transferred to the United States Avithout expense 
before the improA^ement is begun. 

The river and harbor act approved March 2, 1907, provides that the 
appropriation for improvement and maintenance of this harbor is “ to 
be expended by the Secretary of War upon the j)resent project or any 
modification thereof.” A modification of the present project is in 
preparation, but has not yet been submitted to the Secretary of War 
for approval. 

The amount expended on the Avork of existing project up to the 
close of the fiscal year ending June 30, 1907, Avas $4,454.14, none of 
which Avas applied to maintenance. 

The expenditures during the fiscal year haA’^e been for general super- 
vision. No result in the AV^ay of increased depth and width has been 
obtained. 

A dam across the Manistique River, located about 1 mile from the 
mouth of the harbor, constitutes the head of navigation. 

It is proposed to expend the available balance in the construction 
of the west pier. The maximum draft Avhich could be carried June 30, 
1907, Avas about 15 feet. The usual mean annual variation of IgatI of 
water surface is about 1 foot. 

The commerce affected by the project is in lumber, coal, and 
general merchandise. Car ferries call at this harbor during the entire 
year. The volume of commerce Avhich will be benefited is consider- 
able. The value of the commerce affected is not known. 

It is believed that the project will have a material effect in con- 
trolling freight rates on bulk commodities, such as coal, grain, and 
ore, both locally and for transshipment. It is impracticable to esti- 
mate the amount of reduction in rates thereby effected. 
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For references to more extended information and for report on 
examination and survey see Annual Report for 1904, Part 3, page 2869. 

Commercial statistics for 1906. — Arrivals of vessels, 79; shipments 
and receipts, 92,907 net tons. 

July 1, 1906, balance unexpended : $22, 614. 55 

Amount appropriated by river and harbor act approved March 2, 1907- 25, 000. 00 


47,614.55 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 23. 74 

July 1, 1907, balance unexpended 47, 590. 81 

Amount (estimated) required for completion of existing project 220, 000.00 

(See Appendix K K 1.) 


Gladstone Harbor., Michigan. — The harbor of Gladstone is a nat- 
ural one, and the main channel is from 24 to 42 feet in depth. The 
portion of this harbor under improvement was obstructed b}^ shoals. 

The original jDroject, which is the existing project, was adopted by 
act of March 3, 1905, and provides for dredging to a depth of 21 feet 
below datum of so much of the harbor as lies outside of a line drawn 
j)erpendicular to the axis of the ore dock through its outer end. Esti- 
mated cost, $14,000. The amount expended on the work up to the 
close of the fiscal year ending June 30, 1907, was $7,527.76, of which 
$247.17 was applied to maintenance. 

The expenditures during the fiscal year have been for general 
supervision. 

The approved project was completed in 1905; since then the expen- 
ditures have been for maintenance. 

The maximum draft which could be carried June 30, 1907, was 
about 21 feet. The usual mean annual variation of level of water 
surface is about 1 foot. 

The commerce affected by the project is mostly coal, grain, flour, 
and general merchandise, and is general in character. The volume 
of commerce is large ; its value is not known. 

It is believed that the project has a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, and ore, both 
locally and for transshipment. It is impracticable to estimate the 
amount of reduction in rates thereby effected. 

For report on examination and survey, see Annual Report for 1904, 
Part 3, page 2861. 

Commercial statistics for 1906. — Arrivals of vessels, 311 ; shipments 
and receipts, 527,193 net tons. 

July 1, 1906, balance unexpended $6, 719. 41 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 247. 17 

July 1, 1907, balance unexpended 6,472.24 

( See Appendix K K 2. ) 

3. Menominee Harbor and River., Michigan and Wisconsm. — Prior 
to act of June 13, 1902, the harbor and river constituted two works. 
By this act they were consolidated. 

{a) Harbor. — Original depth of channel, about 5 feet; width, 200 
feet. The original project, adopted in 1871, provided for two par- 
allel piers, 400 feet apart, extending to "the 16-foot contour in Green 
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Bay, and for a channel 15 feet deep between them, modified as fol- 
lows: 1874, extending piers to 17-foot contour; 1890, increasing 
depth to 17 feet; 1899, increasing depth to 20 feet. Amount ex- 
pended on original and modified projects, $234,344.77. 

(b) River . — Original navigable depth, 5 feet. ^ The original proj- 
ect, adopted in 1890, provided for a channel 200 feet wide and 17 feet 
deep, modified as follows: 1892, width at upper end reduced to 100 
feet; 1896, formation of a turning basin 250 feet wide, 600 feet long, 
17 feet deep at upper end of channel, and extending channel 425 feet 
for a width of 75 feet. Amount expended on original and modified 
projects, $114,414.15. 

(c) II arbor and river . — The existing project, adopted by act of 
Congress approved June 13, 1902, provides for increasing the depth 
to 20 feet, at an estimated cost of $60,000. 

Under a provision of the act of March 3, 1905, the existing project 
was modified by omitting therefrom the improvement of all that 
portion of the Menominee River above and to the westward of Ogden 
Street Bridge. 

The amount expended on the work of existing project up to the 
close of the fiscal year ending June 30, 1907, was $51,421.15, of which 
amount $13,169.46 was applied for maintenance. Of this amount 
$3,372.14 was derived from miscellaneous sources. 

The existing project, as modified, was completed in 1903. Since 
then the expenditures have been for maintenance. 

The expenditures during the fiscal year have been for renewal of 
the harbor piers above the water line. No result in the way of 
increased depth and width has been obtained. 

The maximum draft that could be carried June 30, 1907, over the 
shoalest part of the locality under improvement was about 19 feet. 
The mean annual variation of level of water surface is about 1 foot. 

It is proposed to expend the available balance in renewal of piers 
above the water line and in dredging. 

The Menominee River is navigaMe for a distance of about 2 miles 
from its mouth. 

The volume of commerce, while large, is not increasing. Its value 
is not known. 

It is believed that the project has a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, and lumber, 
both locally and for transshipment. It is impracticable to estimate 
the amount of reduction in rates thereby effected. 

For references to more extended information, maps, .and reports 
on examinations and surveys, see Annual Report for 1904, page 519. 

Commercial statistics for 1906 , — ^Arrivals of vessels, 219 ; shipments 
and receipts, 120,158 net tons. 


July 1, 1900, balance unexpended $0, 201. 16 

Miscellaneous receipts 1, 845. 14 

Amount appropriated by river and harbor act approved March 2, 

1907 5,000.00 


13, 046. 30 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 5, 292. 20 


July 1, 1907, balance unexpended. 
(See Appendix K K 3.) 


7, 754. 10 
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Oconto Harhor^ Wisconsin. — The original depth at the mouth 
of the river, about 3 feet, was increased by private enterprise to 4: 
feet before work was begun by the United States. 

The original project, adopted in 1882, provided for extending the 
parallel slab piers built by the city of Oconto to the 11-foot contour 
in Green Bay and for a channel 100 feet wide and 9 feet deep ex- 
tending up the Oconto Eiver a distance of about 2 miles, at an esti- 
mated cost of $150,000; modified in 1897 by abandoning the upper 
3,800 feet of the channel ; estimated cost of modified project, $115,610. 

The amount expended to June 30, 1907, was $92,579.65, of which 
$8,010.18 was applied to maintenance. 

The expenditures during the fiscal year have been for general 
supervision. 

The 9-foot channel was practically completed in 1899. 

The maximum draft that could be carried June 30, 1902, was about 
7.5 feet. 'No soundings have been taken since then. For 1,000 feet 
above the westerly end of the Government improvement the Oconto 
Eiver has a navigable depth of about 3 feet. 

Mean annual variation in level of water surface is about 1 foot. 

The commerce benefited by the improvement is of a purely local 
character and very small in volume. 

It is believed that the project has no material effect in controlling 
freight rates. 

For references to more extended information, maps, and reports 
on examinations and surveys, see Annual Eeports for 190-1, page 520, 
and 1906, page 599. 

Gommercial statistics for 1906. — Shipments and receipts by all 
ways of transportation, 529,256 net tons; shipments and receipts by 
way of the harbor only, 5,725 net tons. 

July 1, 1906, balance unexpended $3, 645. 35 

June 30, 1907, amount exi)ended during fiscal year, for maintenance 

of improvement 225. 00 

July 1, 1907, balance unexpended 3,420.35 

(See Appendix K K 4.) 

5. Green Bay Tlarhor.^ Wisconsin. — This work consists of two 
improved channels — first, from the mouth of Fox Eiver northerly 
to the 21-foot contour in Green Bay; second. Fox Eiver below 
Bepere to the southerly limits of the city of Green Bay. The inter- 
vening pool in Fox Eiver, connecting these channels, has a natural 
depth of from 25 to 40 feet and requires no improvement. The 
outer channel Avas originally circuitous and narroAV, Avith an available 
depth of 11 feet. The original navigable depth of the inner channel 
Avas also 11 feet. 

The original project for outer channel, adopted in 1866, provided 
for dredging a channel 200 feet Avide, 13 feet deep, and 8,800 feet 
long, and for revetting about 650 feet of same at Grassy Island, mod- 
ified as folloAvs: 1872, straightening channel and increasing depth to 
14 feet; 1874, depth 15 feet, length 11,600 feet; 1892, depth 17 feet, 
length 16,500 feet ; 1897, increasing width at entrance to 500 feet. 

The original project for inner channel, adopted in 1892, provided 
for dredging a channel 150 feet AAude and 13 feet deep, modified as 
follows : 1896, increasing depth to 17 feet. 
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These channels were completed by the expenditure of $405,945.18. 

The existing project, adopted by Congress by act approved June 
13, 1902, provides for increasing the depth of the outer channel to 
20 feet, at an estimated cost of $105,600. It also provides for main- 
tenance of existing works. 

The amount expended on the work of existing project up to the 
close of the fiscal year ending June 30, 1907, was $114,590.81, of 
Avhich amount $12,244.09 was applied to maintenance. 

The expenditures during the fiscal year have been for repairs to 
revetments at Grassy Island and for general supervision. 

The approved project was completed in 1903. Since then all 
expenditures have been for maintenance. 

The maximum draft that could be cai*ried June 30, 1907, was 
about 18 feet in the outer channel and 14.5 feet in the inner channel. 

The mean annual variation in level of water surface is about 1 foot. 

Connecting with the upper end of the inner channel at Depere, 
Wis., Fox Eiver is navigable by canals and slack-water navigation 
to Portage, Wis., a distance of 156 miles. 

The commerce of Green Bay is large and of a general character. 
Its value is not known. 

It is believed that the project has a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, and lumber, 
both locally and for transshipment. 

It is proposed to apply the available balance in maintenance of 
channel and existing works. 

For references to more extended information, maps, and reports 
on examinations and surveys see Annual Report for 1904, page 521. 

Commercial statistics for 1906. — Arrivals of vessels, 1,415; ship- 
ments and receipts by water, 957,479 net tons. 


July 1, 1906, balance unexpended $10, 107. 39 

Amount appropriated by river and harbor act approved March 2, 1907_ 5, 000. 00 


15, 107. 39 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 6,512.49 


July 1, 1907, balance unexpended 8, 594. 90 

(See xippendix K K 5.) 

6. Sturgeon Bay and Lake Michigan Ship Ganal.^ Wisconsin., and 
harbor of refuge connected therewith. — Prior to act of June 13, 1902, 
the canal and harbor constituted two works. By this act they were 
consolidated. 

{a) Canal. — In its natural condition Lake Michigan was separated 
from Sturgeon Bay, an arm of Green Bay, by a neck of land about If 
miles wide, having a maximum elevation above the lake level of about 
28 feet. The Sturgeon Bay and Lake Michigan Ship Canal and Har- 
bor Company, from 1872 to 1881, constructed across this neck a canal, 
without locks or gates, 7,200 feet long, 100 feet wide at water surface, 
and 14 feet deep, and in continuation of the canal dredged a channel 
in Sturgeon Bay 6,100 feet long, of about same dimensions as the 
canal. Of the 14,000 linear feet of canal banks, 8,437 feet was pro- 
vided with pile revetments. The United States assumed possession 
of the canal April 25, 1893. 
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The original project, adopted in 1874, provided for building 6,000 
linear feet of revetment, width between new revetments to be 160 
feet, for building 2,000 linear feet of fender piling, and for a channel 
15 feet deep; modified as follows: 1876, provided for a width of 
250 feet between revetments for the westerly 1,000 feet of the canal, 
and for increasing width between revetments, whenever rebuilt, to 160 
feet. The original project as modified was completed during the 
fiscal year ending June 30, 1903. 

(h) Harbor , — Before the construction of this harbor was under- 
taken the Lake Michigan entrance To the Sturgeon Bay and Lake 
Michigan Ship Canal was entirely unprotected from storms from 
northeast to southwest. 

The original project, adopted in 1873, provided for the construc- 
tion of converging piers 850 feet apart at the shore line, and 250 feet 
apart at outer end, inclosing an area of about 10 acres, which was to 
be dredged to the requirements of navigation at that time; modified 
as follows: 1879, j^rovided for sheet piling the pile piers; 1880, pro- 
vided for extending each pier 150 feet by detached cribs, thereby 
increasing width of entrance to 335 feet, and dredging to a depth of 
17 feet. The original project as modified was completed in 1884. 

The amount expended on the foregoing projects is $349,119.26. 

(c) Canal and harbor . — The existing project adopted by act of 
Congress approved June 13, 1902, provides for maintenance and for 
increasing the depth of channel to 21 feet from Lake Michigan to 
Sturgeon Bay; estimated cost, $222,000. The river and harbor act 
approved March 2, 1907, authorizes dredging in the vicinity of Hills 
Point. 

The amount expended on existing project up to the close of the 
fiscal year ending June 30, 1907, is $227,228.88, of which $18,092.86 
was applied to maintenance. Of this amount $11,839.75 was derived 
from miscellaneous sources. 

The expenditures during the fiscal year have been principally for 
dredging in the vicinity of Hills Point, and have resulted in increas- 
ing the width of 21-foot channel at that locality from about 120 
feet to about 300 feet. 

The existing project is com]3leted with the exception of dredging 
about 500 feet of channel in the vicinity of the bridge. The funds 
available are sufficient for completion of project. 

The maximum draft that could be carried June 30, 1907, between 
Lake Michigan and the bridge was about 19 feet, but on account of 
shoal water In the draws of the bridge the maximum draft that could 
be carried between Lake Michigan and Green Bay was about 15 feet. 

Mean annual variation in level of water surface is about 1 foot. 

It is believed that the project has a material efiect in controlling 
freight rates on bulk commodities, such as coal, grain, and lumber. 
It is impracticable to estimate the amount of reduction in rates 
thereby effected. 

For references to more extended information, maps, and reports 
on examinations and surveys see Annual Report for 1904, page 523. 

OommereAal statistics for 1906 . — Number of vessels passing through 
canal, 2,366; tonnage, 1,478,282; estimated value of cargoes, 
$20,340,763.40; number of vessels seeking shelter, 120; tonnage, 
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48,899; number of passengers passing through canal, 17,392; de- 
crease in value of cargo in 1906, compared with 1905, $693,706. 


July 1, 1906, balance unexpended $62, 857. 70 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $2, 216. S3 

For maintenance of improvement 2, 526. 61 

4, 743. 44 


July 1, 1907, balance unexpended 58, 114. 26 

(See Appendix K K 6.) 


7. Operating and care of Sturgeon Bay and Lake Michigan Ship 

Oanal^ Wisconsm, — Under an allotment from the indefinite appro- 
priation of July 5, 1884, for operating and care of canals and other 
works of navigation, there was expended during the fiscal year ending 
June 30, 1907, $23,909.19. ^ . 

Eepairs were made to the revetments at various places where 
needed and to the buildings and plant pertaining to the canal. The 
premises in the vicinity of the office and watch houses were graded 
and otherwise improved and the canal operated and cared for in 
accordance with the approved project. A new office building was 
built and the house occupied by the assistant superintendent was 
enlarged. 

Navigation through the canal opened April 10, 1906, closed by ice 
January 11, 1907, and resumed April 1, 1907. 

For commercial statistics, see report upon improvement of Sturgeon 
Bay and Lake Michigan Ship Canal and harbor of refuge connected 
therewith. 

(See Appendix K K 7.) 

8, Algoma Harbor^ Wisconsin. — Previous to the improvement of 
this harbor the depth of water at the mouth of the Ahnapee (or Wolf) 
Eiver was only 3 feet and the present harbor was not available for 
purposes of commerce. 

The original project adopted in 1875 provided for the formation 
of a small artificial harbor, connected with the lake by a channel 100 
feet wide and 13 feet deep, by pier construction, dredging, and rock 
removal, modified as follows: 1884, wddth of entrance increased to 
200 feet by offset in each pier, main and detached piers to be con- 
nected by guide piling; March 3, 1899, provided for extending the 
13-foot channel, tor a width of 50 feet, a distance of 800 feet by rock 
removal and dredging, at an estimated cost of $19,266. 

The amount expended on this project and its modifications to June 
30, 1907, is $201,681.46, of which $8,687.96 was for maintenance. 

The existing project, adopted by Congress by act approved March 
2, 1907, provides for the construction of an outer harbor, with a 
depth of 16 feet of water ; estimated cost, $140,000, of which $100,000 
is yet to be appropriated under continuing-contract authorization. 

The amount expended on the work of existing project up to the 
close of the fiscal year ending June 30, 1907, was $934.25. No result 
in the way of increased depth has yet been obtained, the expenditures 
having been for survey and preparation of plan for outer harbor. 

The maximum draft that could be carried to the Goodrich dock 
J une 30, 1907, was about 12 feet. The mean annual variation in level 
of water surface is about 1 foot. 


KIVER AND HARBOR IMPROVEMENTS. 


611 


Ahnapee Eiver is navigable for a distance of about 2 miles from 
its mouth for crafts drawing 4 feet, but there are no vessels plying 
on it. 

The volume of commerce benefited is small and of a local character. 
It is believed that the project has no material effect in controlling 
freight rates. 

It is proposed to expend the amount estimated as a profitable 
expenditure in fiscal year ending June 30, 1909, for completion of 
existing project. 

F or references to more extended information, maps, and report on 
examination and survey, see Annual Eeport for 1904, page 524. 

Commercial statistics for 1906 . — ^Arrivals of vessels, 644; shipments 
and receipts by all ways of transportation, 142,667 tons, about two- 
thirds of which is by way of the harbor. 

July 1, 1906, balance unexpended $4, 960. 04 

Amount appropriated by river and harbor act approved March 2, 1907- 43, 000. 00 


47, 960. 04 

June 30, 1907, amount expended during fiscal year : 


For works of improvement $934. 25 

For maintenance of improvement 421. 50 

1, 355. 75 


July 1, 1907, balance unexpended 46, 604. 29 

July 1, 1907, outstanding liabilities 512.58 

July 1, 1907, balance available 46, 091. 71 

ximount (estimated) required for completion of existing project 100,000.00 

'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 100, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ Jui^e 4, 1897. 

(See Appendix K K 8.) 

9., Kewaunee Harhor^ Wisconsin . — The original entrance to the 
Kewaunee Eiver was not more than 20 feet wide, with a depth of 
about 3 feet at its shoalest point, and was obstructed by submerged 
bowlders. The present harbor was therefore not available for 
purposes of commerce. 

The original project for its improvement adopted in 1881, which 
is the existing project, provided for an artificial entrance channel 15 
feet deep, located about 2,000 feet south of the river mouth, protected 
by two parallel piers 200 feet apart, and extending from the shore to 
the 19-foot contour in the lake. Estimated cost, $200,000. The proj- 
ect Avas completed in 1898 at a cost of about $150,000. 

The amount expended up to June 30, 1907, was $171,750.97, of 
which amount $21,750.97 was for maintenance. Of this amount, 
$417.44 was derived from miscellaneous sources. 

The expenditures during the fiscal year have been for maintenance 
and general supervision. 

The maximum draft that could be carried June 30, 1907, was 
about 16 feet. The mean annual variation in level of water surface 
is about 1 foot. 
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Connecting with the westerly end of the improved channel 
Kewaunee Eiver has a navigable depth of 4 feet for a distance of 
about ^ miles, but there is no regular commerce on the river. 

The additional work proposed is for maintenance of piers and 
channel. 

The volume of commerce is quite large and is of a general character. 
A line of car-ferry steamers calls at this harbor. The value of the 
water-borne commerce is stated by the mayor of Kewaunee to be as 
follows: Shipments, $5,598,000; receipts, $6,405,000; total, $12,003,000. 
The reliability of these figures is uncertain. 

It is believed that the project has a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, etc., both 
locally and for transshipment. It is impracticable to estimate the 
ainoimt of reduction in rates thereby effected. 

For references to more extended information, maps, and reports 
on examination and survey, see Annual Eeport for 1904, page 525. 

CommeTcial statistics for 1906 . — Arrivals of vessels, 446 ; shipments 
and receipts, 139,297 net tons. 


July 1, 1900, balance imexpeiided $2, 526. 69 

Miscellaneous receipts 365. 25 

Amount appropriated by river and harbor act approved March 2, 1907_ 5, 000. 00 


7, 891. 94 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 1, 425. 47 


July 1, 1907, balance unexpended G, 466. 47 

(See Appendix K K 9.) 


10. Two Rivers Harloor.^ The original depth of the 

entrance to Twin rivers was from 3 to 4 feet and the present harbor 
was not available for purposes of commerce. 

The original project adopted March 3, 1871, provided for the 
formation of a channel of navigable width and 13 feet deep, connect- 
ing Twin rivers with Lake Michigan by building parallel piers ex- 
tending to the 19-foot contour and dredging between them, at an 
estimated cost of $265,588.80, modified in 1897, by terminating the 
piers at the 14- foot contour. 

The total amount expended on original and modified project was 
$247,613.35. 

The existing project, adopted March 2, 1907, is a modification of 
plan printed in House Document No. 730, Fifty-ninth Con- 
gress, first session, and provides for increasing the depth of channel 
to 16 feet and for the construction of a stilling basin on the north 
side of harbor. The sum of $90,000 was appropriated for the pur- 
pose. 

The amount expended on the work of existing project up to the 
close of the fiscal 3^ear ending June 30, 1907, was $2,530.29, all of 
which was applied to maintenance. No result in the way of in- 
creased depth has yet been obtained. 

The expenditures during the fiscal year were for maintenance, 
consisting of repairs to the pile revetments along the harbor piers 
and the restoration of the channel by dredging. 

The maximum draft that could be carried June 30, 1907, was about 
13 feet. The mean annual variation in level of water surface is 
about 1 foot. 
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East and West Twin rivers have a navigable depth of 7 feet for a 
distance of about 3 miles and 7 miles, respectively, from the harbor 
piers. There is no regular commerce on these rivers. For many 
years the}^ have been used by rowboats and for floating saw logs. 

The volume of commerce of this harbor is small and of a local 
character. ^ Its value is not known. 

It is believed that the project has a small effect in controlling 
freight rates on coal for local consumption, but the amount of reduc- 
tion in rates is unknown. 

For references to more extended information, maps, and reports 
on examinations and surveys, see Annual Eeports for 1904, page 526, 
and for 1906, pages 599 and 645. 

Commercial statistics for 1906 . — Arrivals of vessels, 341; receipts, 
35,425 net tons. 

Jul57- 1, 1906, balance unexpended $1, 730. 82 

Amount appropriated by river and harbor act approved March 2, 1907 _ 90, 000. 00 


01, 730. 82 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 2, 774. 46 

July 1, 1907, balance unexpended 88, 956. 36 

July 1, 1907, outstanding liabilities ^ 1, 875. 00 

July 1, 1907, balance available 87, 081. 36 

(See Appendix K K 10.) 

11. Manitowoc HarhorfWisconsm . — The original depth of water at 
the mouth of the Manitowoc River was about 4 feet at the shoalest 
point, and the existing harbor was not available for purposes of 
commerce. 

The original project, adopted in 1854, provided for building paral- 
lel piers 220 feet apart and dredging between them to obtain a channel 
12 feet in depth connecting Manitowmc River with Lake Michigan, 
modified as follows: 1881, provided for extending piers to 19|-foot 
contour and increasing depth to 19 feet at entrance and 15 feet at the 
shore line ; 1890, provided for an exterior breakwater 400 feet long, 
24 feet wide; 1896,. provided for increasing depth of channel to 20 
feet and extending south pier 500 feet ; 1902, provided for extending 
the breakwater 400 feet. 

The original project as subsequently modified was completed in 
1903. The total amount expended thereon, including maintenance up 
to the time of adoption of present project, is $454,666.79. 

The existing project, adopted by Congress March 2, 1907, provides 
for maintenance of 20-foot channel and for the reconstruction of the 
harbor by the removal of outer 500 feet of existing breakwater and 
nearly all of the old parallel piers and by construction of new break- 
waters and piers in accordance with report submitted in Flouse Docu- 
ment No. 62, Fifty-ninth Congress, first session, as modified by Board 
of Engineers for Rivers and Harbors: estimated cost, $376,000, of 
which $276,000 is yet to be appropriated under continuing-contract 
authorization. 

The amount expended under the existing project up to the close 
of the fiscal year ending June 30, 1907, was $3,605.20, of which 
$428.83 was for maintenance. 
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The expenditures during the fiscal year have been for repairs to 
breakwater and south pier^ for timber to be used in breakwater and 
pier construction under existing contracts, and for general super- 
vision. 

It is proposed to expend the amount estimated as a profitable ex- 
penditure in fiscal year ending June 30, 1909, for completion of exist- 
ing project. 

The maximum draft that could be carried June 30, 1907, was about 
20 feet. The usual mean annual variation of level of water surface 
is about 1 foot. 

Connecting with the western end of the Government improvement, 
Manitowoc Eiver is navigable for a distance of about 1.8 miles. 

The volume of commerce is very large and of a general character. 
Two lines of car- ferry steamers call at this harbor daily throughout 
the entire year. 

The city and one of the terminal railroads have recently begun 
extensive improvements of the inner harbor. 

It is believed that the project has a very material effect in con- 
trolling freight rates, both locally and for transshipment; it is im- 
practicable to estimate the amount of reduction in rates thereby 
effected. 

For references for more extended information, maps, and reports 
on examinations and surveys see Annual Reports for 1904, page 526, 
and 1906, page 645. 

Commercial statistics for 1906 . — Arrivals of vessels, 1,792; ship- 
ments and receipts, 1,202,170 net tons. 

July 1, 1906, balance unexpended $109,755.80 

Amount appropriated by river and harbor act approved March 2, 1907- 100, 000. 00 

209,755.80 

$3, 605. 20 
5, 609. 87 

9, 215. 07 


July 1, 1907, balance unexpended 200, 540. 73 

July 1, 1907, outstanding liabilities 190. 00 

July 1, 1907, balance available 200, 350. 73 

July 1, 1907, amount' covered by uncompleted contracts 304, 275. 72 

Amount (estimated) required for completion of existing project 276, 000. 00 

[Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance iin- 
I expended July 1, 1907 276, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix K K 11.) 

1^: Sheboygan Harbor.^ Wisconsin . — The depth of water over the 
bar at the mouth of the Sheboygan River originally did not exceed 
7 feet, and the present harbor was not available for purposes of 
commerce. 

The original project, adopted in 1866, provided for extending the 
piers built by the city and county of Sheboygan to the 18-foot contour 
and dredging, between them to a depth of 13 feet; modified as fol- 
lo'ws : vISXIj f'Oi' ^ deeper channel and pier extension; 1881, for extend- 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 
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ing piers to 21-foot contour and a depth of 19 feet at entrance dimin- 
ishing to 15 feet at shore line; 1894, for increasing width between 
joiers and for a channel 19 feet deep; 1899, for a breakwater 700 
feet long; 1902, for extending both piers and increasing depth of 
channel to 21 feet. 

The original project as modified was completed in 1904 with the 
exception of 100 feet of breakwater. The total amount expended 
thereon, including maintenance up to the time of adoption of present 
project, is $575,099.44. 

The existing project, adopted by Congress March 2, 1907, provides 
for maintenance of 21-foot channel and works incident thereto, for 
extension of north breakwater, for a south breakwater, and for sub- 
sequent necessary extensions to each breakwater in general accordance 
with type plan as set forth in report submitted in House Document 
ISTo. 62, Fifty-ninth Congress, first session. ISTo estimate of cost has 
been prepared. 

The amount expended under the existing project up to the close of 
the fiscal year ending June 30, 1907, was $1,813.49, of which $172.39 
was for maintenance. 

The expenditures during the fiscal year have been for repairs to 
breakwater, for dredging for restoration of channel, and for timber 
to be used in breakwater construction under existing contract. 

The maximum draft that could be carried June 30, 1907, was about 
20 feet. The usual mean annual variation of level of water surface 
is about 1 foot. 

Connecting with the westerly end of the Government improvement, 
Sheboygan Eiver is navigable for a distance of 1-?? miles. 

The commerce of Sheboygan is quite large and of a general char- 
acter. Its value is unknown. 

It is believed that the project has an economic effect in the han- 
dling of bulk commodities, such as coal, grain, etc., both locally and 
for transshipment. It is impracticable to estimate the amount of 
reduction in rates thereby effected. 

For references for more extended information, majos, and reports 
on examinations and surveys, see Annual Deports for 1904, page 527, 
and 1906, page 645. 

CommeTcial statistics for 1906 , — Arrivals of vessels, 823; ship- 
ments and receipts, 542,337 tons. 


July 1, 1906, balance unexpended $12, 963. 29 

August 23, 1906, allotted from emergencies in river and harbor 

works, “ restoring channel depths ” 3, 597. 36 

Miscellaneous receipts 59. 71 

Amount appropriated by river and harbor act approved March 2, 1907- 40, 000. 00 


56, 620. 36 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $1, 813. 49 

For maintenance of improvement 4, 900. 34 

6,713.83 



July 1, 1907, balance unexpended. 


July 1, 1907, amount covered by uncompleted contracts 25,985.03 

(See Appendix K K 12.) 


49, 906. 53 
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13, Port Washington Harbor,^ Wisconsin, — The natural channel at 
the mouth of the Sauk Elver was narrow, and at the shoalest point 
had a depth of 1 foot. The present harbor was not available for 
purposes of commerce. 

The original project, adopted in 1869, provided for a channel be- 
tween parallel piers, 150 feet apart, extending from the shore to the 
11 -foot contour, and for a basin 600 feet long by 200 feet wide, 
inside the shore line, modified as follows: June 7, 1877, extending 
piers to 15-foot contour and a second basin to the northward and 
nearly at right angles to the first basin, the depth in channel and 
basins to be 13 feet. The original project, as modified, is the exist- 
ing project. Estimated cost, $181,527.17. 

The existing project was completed in 1895 at a cost of $184,848.39. 

The amount exjiended up to June 30, 1907, was $20i, 499.36, of 
which $1,871.30 was for maintenance. Of this amount $68.25 was 
derived, from miscellaneous sources. 

The expenditures during the fiscal year have been for maintenance 
of piers and for general supervision. 

The maximum draft that could be carried eJune 30, 1907, was about 
12|- feet. The usual mean annual variation of levels of water surface 
is about 1 foot. 

The volume of commerce benefited is small, and is of a local char- 
acter. Its value in shipments is stated by the mayor of Port Wash- 
ington to be $1,180,000. 

It is believed that the project has no material effect in controlling 
freight rates, except on coal for local consumption, 
i For references to more extended information and for reports on 
examinations and surveys see Annual Eeport for 1904, pages 528 
and 2899. 

Oommercial statistics for 1906, — Arrivals of vessels (1905), 266; 


shipments and receipts, 49,454 net tons. 

July 1, 1906, balance iiuexpended $4,234.05 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 765. 16 

July 1, 1907, balance unexpended 3, 468. 89 

(See Appendix K K 13.) 


IJf. MiUoauhee Harbor,, Wisconsm,, including harbor of refuge , — 
Milwaukee Elarbor and the harbor of refuge, which were originally 
separate works, were consolidated by the act of June 13, 1902. 

The original depth of ivater at the mouth of the Milwaukee Eiver 
was not more than 41 feet, and the present harbor was not available 
for purposes of commerce ; but the situation of the entrance, in a bay 
protected from storms, except those from northeast to southeast, 
and the 7 miles of interior river easily susceptible of improvement, 
have made the problem of obtaining a harbor a relatively inexpen- 
sive one. 

The original project for the improvement of Milwaukee Harbor 
was adopted in 1845-46, and provided for dredging the original 
river mouth and protecting the entrance by parallel piers, modi- 
fied as follows: 1852, provided for the formation of a channel 260 
feet wide and 13 feet deep, located 3,000 feet to the northward of 
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original mouth of the Milwaukee Eiver, by dredging across the 
overlapping point and protecting the channel by parallel piers, each 
1,120 feet long; 1868, provided for extending each pier 600 feet; 1899, 
provided for deepening the channel to 21 feet; 1902, provided for 
concrete superstructure on 1,050 feet of the north pier; 1905, pro- 
vided for completing concrete superstructure on north pier, a distance 
of 600 feet. ' 

The original project for the harbor of refuge was adopted in 1881 
and provided for a breakwater 7,650 feet long, including an opening 
therein of 400 feet ; the acts of 1902 and 1905 provided for concrete 
superstructure on 3,450 feet of the northern end of the breakwater. 

These original projects as modified were completed in 1906. The 
total amount expended thereon, including maintenance up to the time 
of adoption of the present project, is $1,727,426.33. 

The act approved March 2, 1907, provides for maintenance of 21- 
foot channel, rebuilding south pier, building 3,800 feet of concrete 
superstructure on breakwater, and modifies flie jDroject by providing 
for an extension of the breakwater 1,000 feet. Contracts were author- 
ized for completion of the work in the sum of $392,000, yet to be 
appropriated. 

The amount expended under the existing project up to the close 
of the fiscal year ending June 30, 1907, was $6,310.10, of which 
$5,865.59 was for maintenance. 

The expenditures during the fiscal year have been for completion of 
the original projects as modified; for minor repairs to south pier; for 
fir timber stored at Kewaunee, Wis. ; for fir timber to be used in 
breakwater extension, and for general supervision and inspection. 

It is proposed to expend the amount estimated as a profitable ex- 
penditure in fiscal year ending June 30, 1909, for completion of 
existing project. 

The maximum draft that could be carried June 30, 1907, was 21 
feet. The mean annual variation of level of water surface is about 
1 foot. 

Milwaukee stands among the leading lake ports , in the extent and 
value of its water-borne commerce. It is the leading port (if Duluth 
and Superior be separately counted) for the distribution of coal from 
Ohio ports to the West and Northwest. By means of car ferries, 
which ply both winter and summer, Milwaukee is connected with 
several railway systems terminating on the east shore of Lake Michi- 
gan. The total freight movement by way of the harbor aggregated 
about 6,200,000 tons for the calendar year 1906. 

By reason of its excellent harbor the manufacturers and distrib- 
utors of Milwaukee enjoy superior shipping facilities and low freight 
rates, especially to and from eastern points. Many bulky articles, 
such as coal, salt, sugar, etc., are transshipped from water to rail at 
Milwaukee. The favorable effect of the harbor upon commerce is 
by no means local. 

For references to more extended information and for reports on 
examinations and surveys see Annual Report for 1904, pages 529 
and 530. 

Commercial staMstics for 1906 . — Arrivals of vessels, 5,875; ship- 
ments and receipts, 6,204,024 tons. 
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July 1, 1906, balance unexpended $121, 668. 87 

Amount appropriated by river and harbor act approved March 2, 

1907 200, 000. 00 


S21, 668. 87 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $444. 51 

For maintenance of improvement 86, 836. 12 

87, 280. 63 


July 1, 19'07, balance unexpended 234, 388. 24 

July 1, 1907, outstanding liabilities 48. 30 


July 1, 1907, balance available 234,339.94 


July 1, 1907, amount covered by uncompleted contracts 434, 320. 40 

Amount (estimated) required for completion of existing project 392,000.00 


Amount that can be profitably expended in fiscal year ending 
June 30, 1909, for works of improvement, in addition to the 

balance unexpended July 1, 1907 392,000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See xA.ppendix K K 14.) 


15, Milwaukee {inner)^ Harhoi^ Wisconsin , — The original condition 
of the rivers comprised in the inner harbor of Milwaukee is not defi- 
nitely known. These rivers have been dredged, and a depth of about 
21 feet below datum maintained therein, by the city of Milwaukee. 

The original project, which is the existing project, was adopted by 
act of March 3, 1905, and provides for improving Menominee, Mil- 
waukee, and Kinnickinnick rivers, which constitute the inner harbor 
of Milwaukee. This project provides for the excavation of four 
turning basins — one in the Menominee and three in the Kinnickin- 
nick; the excavation of a channel 100 feet wide from the turning 
basin in Menominee Eiver to its mouth and 150 feet wide thence to 
the harbor entrance; the excavation of a channel 100 to 150 feet 
wide from the mouth of the Kinnickinnick to the uppermost turning 
basin in that river, all channels to be 21 feet deep. The estimated 
cost of this improvement is $318,581. The project does not con- 
template any maintenance work after the channels and basins have 
been provided, such work to be left to local interests, and was recom- 
mended only on condition that all land needed for turning basins 
and for widening and straightening the rivers shall be donated to 
the United States free of cost, that the city of Milwaukee shall revet 
or dock all turning basins and connecting channels wherever neces- 
sary, and that the city bridge over Kinnickinnick Eiver, and the two 
railway bridges immediately above said bridge, shall l3e altered or 
rebuilt in such wise as to permit the passage of the largest vessels. 
The act in adopting the project provided that no part oi the appro- 
priation therein made shall be expended for the purpose named unless 
the Secretary of War shall have satisfactory assurance that the city 
of Milwaukee will comply with the conditions imposed upon said 
municipality as set forth and contained in said project. 

By act approved June 30, 1906, Congress authorized the Secretary 
of War, in his discretion, to modify this project by omitting the 
turning basin at the head of navigation in the Kinnickinnick Eiver, 

The work is to be done under continuing contract. 
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There has been no expenditure under the existing project, expend- 
itures being contingent upon the conditions mentioned, Avhich have 
not yet been fulfilled by the city of Milwaukee. 

The maximum draft which could be caiTied June 30, 1907, was 
about 20 feet. The usual mean annual variation of water surface is 
about 1 foot. The rivers are actually navigable as follows : Milwau- 
kee Eiyer, about 2f miles; Menominee Eiver, about 2 miles; Kin- 
nickinnick Eiver, about 2^ miles. 

The commerce of Milwaukee has already been described in the 
report relating to Milwaukee Harbor. 

It is believed that the project will have a material effect in con- 
trolling freight rates on bulk commodities, such as coal, grain, and 
ore, both locally and for transshipment. It is impracticable to esti- 
mate the amount of reduction in rates thereby effected. 

For report on examination and survey see Annual Eeport for 1904, 
Part 3, page 2887. 


July 1, 1906, balance unexpended $100, 000. 00 

July p 1907, balance unexpended 100,000.00 

Amount (estimated) required for completion of existing project 218,581.00 


(See Appendix K K 15.) 

16. Racine Harbor.^ 'W isconsin . — The entrance to this harbor at the 
mouth of Eoot Eiver originally varied in depth from absolute closure 
after storms to about 7 feet, and the present harbor was not avail- 
able for purposes of commerce. 

The original project, adopted in 1842-43, provided for a channel 13 
feet deep between parallel piers 160 feet apart, modified as follows : 
1866, provided for increasing depth to 16 feet and for extension of 
piers; 1889, provided for increasing depth to 17 feet and for further 
extension of piers; 1899, provided for widening channel and increas- 
ing depth to 21 feet, for extending the south pier, and for a break- 
water 600 feet long; 1902, provided for a change in the location and 
direction of the breakwater. 

The original project as modified was completed in 1905. The 
total amount expended thereon, including maintenance up to the time 
of adoption of present project, is $507,141.72. 

The existing project, adopted by Congress March 2, 1907, provides 
for maintenance of 21-foot channel and works incident thereto, for 
extension of north breakwater, for a south breakwater, and for sub- 
sequent necessary extensions to each breakwater, in general accord- 
ance with type plan as set forth in report submitted in House Docu- 
ment No. 62, Fifty-ninth Congress, first session. No estimate of cost 
has been prepared. 

The total amount expended on the work of existing project up to 
the close of the fiscal year ending June 30, 1907, is $4,859.13. Of this 
amount, $4,759.13 was for maintenance. 

The expenditures during the fiscal year have been for maintenance 
of channel and existing works. 

The maximum draft that could be carried June 30, 1907, was about 
18 feet. The usual mean annual variation of level of water surface 
is about 1 foot. 

Connecting with the western terminus of the Government improve- 
ment, Eoot Eiver is navigable for a distance of about nine-tenths of 
a mile. 
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The volume of commerce is quite large and is general in character. 
Its value is not known. 

It is believed that the project serves a useful economic purpose 
in connection with the handling of bulk commodities, such as coal, 
both locally and for ti-ansshipment, and that freight rates on locally 
manufactured articles and the raw materials required therefor are 
reduced by the competing rail and w^ater routes. 

For references for more extended information and reports on 
examinations and surveys, see Annual Reports for 1904, page 531, and 
1906, page 645. 

Commercial statistics for 1906 . — Arrivals of vessels, 1,816; ship- 
ments and receipts, 162,247 net tons. 

July 1, 1906, balance unexpended $9, 357. 26 

Amount appropriated by river and harbor act approved March 2, 1907, 50, 000. 00 


59,357.26 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $100. 00 

For maintenanee of improvement 10, 173. 64 

10, 273. 64 


July 1, 1907, balance unexi)ended 49,083.62 


July 1, 1907, amount covered by uncompleted contracts 9, 078. 32 

(See Appendix K K 16.) 


17. Kenosha Ilarloor^ Wisconsin . — The original depth of water at 
the mouth of Pike Creek varied from nothing to 4 feet, and the pres- 
ent harbor was not available for purposes of commerce. 

The original project, adopted in 1852, provided for a channel 13 
feet deep between parallel piers 150 feet apart, modified as follows : 
1866, provided for a navigable channel 16 feet deep ; 1889, provided 
for extending north pier 300 feet and south pier 600 feet, and for 
channel 16 feet deep ; 1890, provided for dredging in The Basin 
1899, provided for extending the south pier, increasing the width 
between piers to 250 feet by rebuilding the north pier, building 600 
feet of breakwater, and increasing the depth in channel and basin to 
21 feet and 20 feet, respectively; 1902, provided for extending the 
breakwater 100 feet shoreward. 

The original project as modified was completed in 1900, with the 
exception of 100 feet extension to breakwater. The total amount 
expended thereon, including maintenance up to the time of adoption 
of present project, is $475,815.37. 

The existing project, adopted by Congress March 2, 1907, provides 
for maintenance of 21-foot entrance channel, 20-foot basin, and exist- 
ing works, and for an extension of 200 feet to the landward end of 
the breakwater, for which $22,000 was appropriated. 

The total amount expended on the work of existing project up to 
the close of the fiscal year ending June 30, 1907, is $557.93. Of this 
sum, $457.93 was for maintenance. 

The expenditures during the fiscal year have been for dredging for 
restoration of the channel and for general supervision and inspection. 

The maximum draft that could be carried over the bar at the har- 
bor entrance June 30, 1907, was about 18 feet. The usual mean 
annual variation of water surface is about 1 foot. 
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Connecting with the western terminus of the Government improve- 
ment, Pike Creek is navigable for a distance of about 2,500 feet. 

The volume of commerce is not large and is chiefly of a local char- 
acter. Its value is not known. 

It is believed that the project has an effect in controlling freight 
rates on locally manufactured articles and coal for local consumption. 
It is impracticable to estimate the amount of reduction in rates 
thereby effected. 

For references to more extended information and for reports on 
examinations and surveys, see Annual Eeports for 1904, page 532, and 
1906, page 645. 

Commercial statistics for 1906 . — Arrivals of vessels, 344 ; shipments 


and receipts, 55,812 net tons. 

July 1, 1906, balance unexpended $20, 522. 53 

Amount appropriated by river and harbor: act approved March 2, 1907_ 22, 000. 00 

42, 522. 53 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $100. 00 

For maintenance of improvement 2, 330. 71 

2, 430. 71 

July 1, 1907, balance unexpended 40, 091. 82 

July 1, 1907, amount covered by uncompleted contracts 9, 763. 00 

(See xippendix K K 17.) 


18. Waukegan Harbor.^ Illinois . — Originally there was no navi- 
gable channel or natural harbor at this place. 

The original project was adopted in 1880 and provided for an arti- 
ficial harbor of sufficient capacity for local trade by inclosing an area 
with pile piers, the entrance channel and inclosed area to be dredged 
to 13 feet. 

The amount expended on original project prior to commencement 
of operations under present project was $218,944.41. 

The existing project, adopted by act of June 13, 1902, provides for 
extending both harbor piers, building a breakwater, and increasing 
depth of channel to 20 feet ; estimated cost, $345,000, all of which has 
been appropriated. 

This project was completed in 1904, since which the expenditures 
have been for maintenance. 

The total amount expended in the work of existing project up to 
the close of the fiscal year ending June 30, 1907, is $358,468.58; of 
this sum $48,129.19 was for maintenance, of which amount $72.93 
was derived from miscellaneous sources. 

The expenditures during the fiscal year have been for rebuilding 
superstructure and pile piers and dredging for restoration and 
maintenance of channel. 

The maximum draft which could be carried June 30, 1907, was 
about 19 feet. The usual mean annual variation of water level is 
about 1 foot. 

The commerce affected by the project is mostly coal and salt for 
transshipment. Its volume is large and increasing. 

It is believed that the harbor is of great convenience to general com- 
merce, being a terminus of the Elgin, Joliet and Eastern Railway, 
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known as the Chicago Outer Belt Line. The harbor is in close con- 
nection with all the railways entering Chicago. 

For reference to more extended information, maps, and reports on 
examinations and surveys, see Annual Report for 1904, page 532. 
Commercial statistics for 1906 . — Arrivals of vessels, 940; ship- 


ments and receipts, 202,199 net tons. 

July 1, 1906, balance unexpended .$48, 967. 51 

Miscellaneous receipts__ 72. 79 

Amount appropriated by river and harbor act approved March 2, 

1907 .50, 000. 00 

99, 040. 30 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 30, 880. 36 

July 1, 1907, balance unexpended 68, 159. 94 

July 1, 1907, outstanding liabilities 7, 809. 19 

July 1, 1907, balance available 60,350. 75 

July 1, 1907, amount covered by uncompleted contracts 7, 600. 00 

(See Appendix K K 18.) 


19. Fox River Wisconsin . — The Fox and Wisconsin rivers, sepa- 
rated at Portage, Wis., by a distance of only 2 miles, one flowing into 
Lake Michigan, the other into the Mississippi River, were the" early 
means of communication between those waters. Through a board of 
public works the State of Wisconsin began and carried on the im- 
provement until 1853, when it was transferred to a private company. 
In 1872 the United States acquired possession of the property, with 
the exception of the water power, water-power lots, and personal 
property. 

The present project is that of a Board of Engineers, submitted 
September 17, i884, and modified May 14, 1886. It provides for 
deepening and widening the channel of the Fox River from Green 
Bay to Montello to 6 feet depth and from Montello to Portage to 4 
feet depth, with a width of the river channels from Lake Winnebago 
to Montello of 100 feet, and for the renovation of 12 old locks. 

The river and harbor act of March 2, 1907, provided for mainte- 
nance of harbors at Stockbridge, Fond du Lac, and Calumet, and 
authorized $5,000, or so much thereof as may be necessary, for dredg- 
ing and otherwise improving the harbor at Brothertown, on Lake 
Winnebago. 

The improvement of the Wisconsin River was abandoned in 1887. 

The amount expended on the improvement of the Fox and Wiscon- 
sin rivers from 1867 to the close of the fiscal year ending June 30, 
1907, including $145,000 paid to the Green Bay and Mississippi Canal 
Company for its property, was $3,165,660.77, of which amount $500,- 
660.77 was appropriated solely for and expended solely upon the 
Fox River since 1885. 

The works on the Fox River now consist of 18 stone locks, 2 stone 
guard locks and 8 composite locks, 13 canals, ^ 16 permanent and 1 
temporary dam, and various accessories, including lock houses, ware- 
houses, a dry dock, levees, wasteweirs, culverts, retaining walls, etc. 
The harbors of Stockbridge, Calumet, and Miller Bay, Lake Winne- 
bago, have been improved, and snags have been removed and bars 
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dredged in Wolf Eiver, making a 4-foot channel 100 feet wide to New 
London. 

The full depth of 6 feet has now been obtained from Depere to 
Princeton lock, except a section of 0.4 mile immediately above White 
Eiver lock, where the work is now being prosecuted. The appropria- 
tion recommended will be applied to work on the 6-foot channel 
between Wliite Eiver lock and Montello. 

The value of commerce involved is small compared with the cost 
of the improvement. Its principal effect so far, aside from the crea- 
tion of valuable water powers, has been to cause a slight reduction in 
freight rates to points in the Fox Eiver Valley. Deepening the chan- 
nel of the upper Fox Eiver by dredging has also had and will continue 
to have the effect of draining an enormous expanse of meadow lands 
in the Fox Eiver Valley and greatly increasing their availability and 
value. 

The maximum draft that could be carried June 80, 1907, at mean 
low water over the shoalest part of the improvement was 6 feet from 
Depere to Wiite Eiver lock, 4 feet from thei*e to Montello, and 3 feet 
from Montello to Portage, the head of navigation on the Fox Eiver. 


July 1, 1906, balance unexpeiidecl $62, 232. 93 

Miscellaneous receipts 1, 392. 89 

Amount appropriated by river and harbor act approved March 2, 1907_ 35, 000. 00 


98, 625. 82 

June 30, 1907, amount expended during fiscal ye;ir, for works of im- 
provement 16, 365. 85 


July 1, 1907, balance unexpended 82, 259. 97 

July 1, 1907, outstanding liabilities 33. 96 


July 1, 1907, balance available 82, 226. 01 


July 1, 1907, amount covered by uncompleted contracts 6, 404. 36 

Amount (estimated) required for completion of existing project 75,866.48 

(See Appendix K K 19.) 


20, Operating and care of lochs and dams on Fox Rimr,^ Wiscori- 
sin , — Under the allotment from the indefinite appropriation for 
operating and care of canals and other works of navigation there has 
been expended during the year ending June 80, 1907, the sum of 
$104,565.()7.. 

The principal work has been dredging bars and channels ; making 
repairs of locks, dams, canal banks, lock houses, dredges, and boats; 
rebuilding Appleton fourth lock; rebuilding the lower gates of 
Eapide Croche lock ; building new tool houses at Kaukauna third and 
fourth locks, and building two new" dump scows. The report of the 
local engineer officer in charge shows the items of expenditures. 
Navigation was closed November 22, 1906, and reopened April 6, 
1907. The water in Lake Winnebago and the lower Fox has been 
maintained at or above the crests of dams throughout the year. 

For commercial statistics see report of the local officer upon the 
improvement of Fox Eiver, Wisconsin. 

(See Appendix K K 20.) 
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21, Removing sunken vessels or craft obstructing or endangering 
navigation. — Wreck of tug J, W, Bennett in Green Bay,^ Wisconsin . — ■ 
Sunk ill collision with steamer Saugatuck August 18, 1906, about llj 
miles A. E. | N. from Tail Point light, in 32 feet of water; formed 
a dangerous obstruction to navigation. 

On "October 13, 1906, the wreck was formally abandoned by its 
owners. 

On May 31, 1907, the wreck was entirely removed by the United 
States at a cost of $443. 

Wrecks in Keioaunee Harbor Wisconsin. — The ivrecks of tug James 
N. Brooks^ schooner Edith II. Koyen^ schooner Exchange.^ barge 
Liberty.^ and a small unknown vessel, lying within the established 
harbor lines of Kewaunee Harbor, Wis^^^^sin, and having obstructed 
navigation for a period longer than six months, were entirely removed 
by the United States on Kovember 22, 1906, at a cost of $141. 

(See Appendix K K 21.) 

22. Survey of Lake Winnebago., Wisconsin . — The river and harbor 
act of March 3, 1905, contained an item authorizing a survey of Lake 
Winnebago, Wisconsin, for charting purposes only. 

The survey was begun August 21, 1905, and the field work was 
completed September 10, 1906. The results of the survey were platted 
on seven sheets to a scale of 1 : 9600, and forwarded May 2, 1907, to 
the United States Lake Survey Office, Detroit, Mich., for charting 
and publication. 


July 1, 1906, balance unexpended $2, 245. 56 

October 25, 1906, allotted 1,400.00 

Miscellaneous receipt 3,29 


3, 648. 85 

Marcb 21, 1907, transferred to Lake Survey Office .$594. 33 

June 30, 1907, amount expended during fiscal year 3,054. 52 

3,648.85 


IMPROVEMENT OF CHICAGO AND CALUMET HARBORS, AND CHICAGO 
RIVER, ILLINOIS, OF CALUMET RIVER, ILLINOIS AND INDIANA, 
x\ND OP MICHIGAN CITY HARBOR, INDIANA; SURVEY OF ILLINOIS 
AND DES PLAINES RIVERS, ILLINOIS, FOR WATERWAY FROM 
LOCKPORT, ILLINOIS, TO ST. LOUIS, MISSOURI. 

This district was in the charge of Lieut. Col. W. H. Bixby, Corps 
of Engineers. 

1. Chicago Harbor., Illinois. — Before improvement (1870) this 
harbor was limited to the lower end of Chicago Eiver, with an en- 
trance channel width of 400 feet, depth of 13 feet, and annual com- 
merce less than 3,000,000 tons. A brief history of this harbor im- 
provement prior to 1876 is given on pages 433 to 438, Part 2, Annual 
Eeport, 1876, and a very full description of the harbor in its im- 
proved condition is to be found in pages 128 to 131, Bulletin No. 17 
(1907) , issued by the United States Lake Survey Office, Detroit, Mich. 

The present project was adopted in 1870, modified in 1878, 1896, 
1903, and 1905 ; that for present increased depth of dredging in outer 
harbor being given by report of July 16, 1897 (p. 2791, Annual 
Eeport, 1897), specifically adopted by act of March 3, 1899; and that 
for repair of north pier being given by report of July 14, 1903 (p. 
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1888, Annual Report, 1903), adopted by act of March 3, 1905; such 
projects including: 

(al) Breakwaters to foi'm an outer harbor, with (<^2) dredging 
within the same for 20-foot draft (21-foot depth). 

( h ) Exterior breakwater, with a harbor of refuge behind the same. 

(e) Dredging entrance to inner harbor or mouth of Chicago River 
to same depth as outer harbor. 

(d) Maintenance; including (dl) the special repair of north pier 
superstructure and {d2) some redredging outside the southern en- 
trance to the basin. 

(e) Contingencies, including superintendence. 

For map of full improvement, see page 1888, Annual Report, 1903. 

No preliminary examination rej)orts appear to be on record as to 
past improvements of this locality. 

A list of past siirvey reports will be found on page 600, Annual 
Report, 1906. 

There has been expended in all on this work to June 30, 1907, the 
sum of $1,995,076.87, of which $209,140.41 is under estimates of the 
1897 and 1903 projects. 

The portions of the above project now in hand are (^i;2) completion 
of dredging of the outer harbor basin for a 20-foot draft, estimated 
July 16, 18 J7, at $509,960; (dl) completion of repair of north pier 
superstructure, estimated July 14, 1903, at $85,000; (d2) reopening 
(dredging) of the east (also called southern) entrance to the outer 
harbor basin; (d^) redredging of the entrance to Chicago River 
from the lake to Rush Street ’ Bridge ; (d4) repair of outer harbor 
breakwater cribs and filling; (c?5) repair of exterior harbor of refuge 
breakwater; (e) contingencies, including superintendence. 

At present the harbor entrance has a width of 470 feet at the river 
mouth, with a least depth of 20 feet via Chicago River, and of about 
15 feet via the basin entrance; and the harbor basin carries depths 
of at least 20 feet over its outer half (jDortion fully dredged) and of 
at least 8 feet over its inner half; all these depths being referred to 
‘^Chicago city datum,” or the so-called “low water of 1847,” which 
is 579.83 feet above mean tide, New York Harbor (Lake Survey 
revisions of 1907). 

The water level has a total variation of about 6.5 feet from highest 
known to lowest known water and an average of less than 1 foot 
oscillation per da}^ Its average for the calendar year of 1906 was 
580.92 feet above mean tide. New York Harbor, or 0.98 foot above 
Chicago city datum. 

Chicago outer harbor, being mainly a protection to Chicago River 
entrance, has practically no commerce except that of the river, the 
outer basin being used mainly by yachts and other small craft. The 
lake commerce of this locality is at present diminishing, and the 
harbor works, while formerly having added 5,000,000 tons to the 
river commerce, are now needed mainly to prevent a more rapid loss 
of the 5,000,000 tons now remaining. 

The existence of this improved harbor is considered to be of great 
use in controlling freight rates. 

It is proposed to apply the funds available toward the completion 
of the project by dredging in the outer basin, the rebuilding in con- 

ENG 1907 - 40 
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Crete of the superstructure of the north pier, and to the maintenance 
of existing works. 

July 1, 1906, balance unexpended $168, 015. 94 

Amount appropriated by river and harbor act approved March 2, 

1907 250, 000. 00 


418, 015. 94 

$51, 795. 84 
25, 360. 51 

77, 156. 35 


July 1, 1907, balance unexpended 340,859.59 

July 1, 1907, amount covered by uncompleted contracts 72, 782. 73 

Amount (estimated) required for completion of existing project 44, 960. 00 


(See Appendix L L 1.) 

%. Chicago River^ Illinois . — Before improvement by the United 
States (1896) the river channel, as a result of municipal and private 
improvement, was navigable for about 14-foot draft boats over 
widths of about 200 feet, and a length of about 1.5 miles in the main 
river; and of use by boats of 12 to 14 feet draft for lesser widths 
and for about 5 miles farther length in the North Branch, and about 
5 miles farther length in the South Branch and forks. A good brief 
history of river and harbor improvement at Chicago prior to 1876 
is given on pages 433-438, Part 2, Annual Eeport of the Chief of 
Engineers for 1876, and a very full description of present conditions 
is to be found in pages 131-141, Bulletin No. 17 (1907), issued by 
the United States Lake Survey Office, Detroit, Mich. For maps of 
river and turning basins, see pages 1892-1893, Annual Report, 1903. 

Past projects, from 1896 to 1902, provided for 16 feet draft through 
this river. Under such projects 17 feet actual depth below city 
datum was secured from the mouth of the river via South Branch 
and West Fork to Ashland avenue (about 5.5 miles), via South 
Branch and South Fork to the stock yards (about 6 miles), and via 
North Branch to Belmont avenue (about 6 miles). (See p. 2974, 
Annual Report, 1893; p. 2793, Annual Report, 1897, and p. 3865 
Annual Report, 1900, for full reports on history of improvement and 
needs up to 1899.) 

The project of July 2, 1902, estimated cost $500,000, as specificially 
covered by act of Congress June 13, 1902, j^rovided for two large 
turning basins (one in the North Branch and one in the South 
Branch) to be dredged to 20 feet draft (21 feet depth). These 
turning basins have been completely dredged and partly docked, but 
will need some annual redredging "and probably some further dock 
revetment. 

A list of past survey reports will be found on page 601, Annual 
Eeport, 1906. 

Reference to reports on examination and survey of West Fork of 
South Branch of Chicago River, ordered by the river and harbor 
act of March 3, 1905, will be found on page 608, Annual Report, 
1906. 

There has been expended on projects prior to 1902 $448,520.51, 
and on the project of 1902, to June 30, 1907, the sum of $460,562.52. 
Total, $909,083.03. 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 
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The only other work still to be done in this river in connection 
Avith above projects is that of ordinary repair and niaintenance, esti- 
mated at about $10,000 per annum. 

The riAun* and harbor act, March 2, 1907, appropriated $300,000 
foi* improvement and maintenance of this riA^er, such AAU)rk being cov- 
ered by the surAW report of NoA^ember 14, 1899 (pp. 3865-3871, An- 
nual Report, 1900), and proAuding for clredging to 21 feet actual 
depth in mid-channel and to Avithin 20 feet of dock lines from Ogden 
slip at the riA^er mouth to Ashland aA^enue on the South Branch, to 
the Indiana Stjite line bridges on the South Fork, South Branch, 
and to Belmont avenue on the North Branch (including also the 
canal around Goose Island, North Branch), all originally estimated 
at $810,600. 

Tvmiels imder Chicago River. — Under act of Congress approved 
April 27, 1904, the oAvners of the three tunnels under the Chicago 
River (by Avhich the available draft in the riA^er Avas reduced to 17 
feet) were ordered to liaA^e these tunnels remoA^ed or loAA^ered on or 
before April 15, 1906 (extended later to October 1, 1906), suificiently 
to leave over them a clear depth of 22 feet at times of dead Ioav Avater 
(i. e., that of Chicago datum) in Chicago Harbor (i. e., to 22 feet 5 
inches at La Salle street, 22 feet 7 inches at Washington street, and 
22 feet 10 inches at Van Buren street, beloAv Chicago datum). Up to 
June 30, 1906, nothing Avas done toAvard actual modification of these 
tunnels, but city ordinance of June 18, 1906, gaA'C the Chicago Union 
Traction Company authority to assume charge of actual construction 
Avork upon all three tunnels, to be commencecl promjitly and finished 
before the beginning of next year’s naAugation season. During the 
year the tunnel at La Salle street Avas removed by bloAAung off its 
top and dredging out the material to a depth of about 27 to 28 feet 
ovex about 200 feet center AAudth of riA^er. Time for completing the 
lowering of the Washington street and Van Buren street tunnels has 
been extended by the Secretary of War — for the former to August 1, 
1907, and to March 1, 1908, for the latter. Their removal Avill give 
more than 20 feet depth of channel through the entire South Branch. 

At present the river, including both branches, slightly Avidened at 
its narroAvest parts by the United States and much Avidened in the 
South Branch by the Chicago Sanitary District, has a least depth of 
channel, as referred to Chicago city datum, of 20 feet from the lake 
to Dearborn Street Bridge, thence 18 feet to its branches ; thence in the 
North Branch 12 feet to the north turning basin and 10 feet to 
Belmont avenue; and in the South Branch 17 feet to the south 
turning basin and through the West Fork and Sanitary District 
Canal to Lockport; and in the South Fork 17 feet to the stock yards. 
(For general description of the sanitary district projects and '^prog- 
ress, see p. 2097, Annual Report, 1902.) 

The Avater level has variations of about 6.5 feet from the highest 
knoAAui to loAvest knoAvn Avater, and an average of less than 1 foot per 
day. The river has a current from the lake toward the SanitarA^ 
District Canal varying from nothing up to about 3 miles per hour, 
according to drainage diversion and lake seiches. 

The annual commerce is iioaA' reported at about 5,000,000 tons, the 
principal items being grain, lumber, coal, and salt (a good deal of 
the local commerce liaAung, since 1897, gone to the Calumet River), 
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and the present further improvement is now mainly needed to pre- 
vent further loss. 

The existence of this improved river is considered to be of great use 
in controlling freight rates. 

It is proposed to apply the funds now available and further appro- 
priations to the completion of the turning basins, to the securing of 
the new 21 feet depth throughout the river, and to the maintenance 
of existing works. 

July.l, 1906, balance unexpended $83,876.08 

Amount appropriated by river and harbor act approved March 2, 1907_ 300, 000. 00 


June 30, 1907, amount expended during fiscal year 

For works of improvement 

For maintenance of improvement 


July 1, 1907, balance unexpended 349, 095. 09 

Amount (estimated) required for comi)letion of existing project 270,000.00 

(See Appendix L L 2.) 


3. Oalumet Harhor^ Illinois , — This harbor is known on the Great 
Lakes as South Chicago Harbor. 

Before improvement (1870) this harbor was limited to the lower 
end of Calumet River and to the natural depths over the bar at its 
lake mouth, the channel entrance having about 100 feet available 
width with about 4 feet depth. The annual commerce was practically 
nothing in either harbor or river. A brief history of this harbor 
improvement prior to 1876 is given on pages 441-444, Part 2, Annual 
Report, 1876; and a very full description of present conditions is to 
be found in pages 122-123, Bulletin No. 17 (1907), issued by the 
United States Lake Survey Office, Detroit, Mich. 

This improvement was designed to furnish a safe and practicable 
entrance to Calumet River and the port of South Chicago b}^ the con- 
struction of parallel piers 300 feet apart, projecting from the shore 
into Lake Michigan, and by dredging between them. 

The work began in 1870, and all the projected work for 16 feet 
draft was accomplished prior to June 30, 1896, resulting in the con- 
struction of 3,640 linear feet of north pier and 2,020 linear feet of 
south pier, and securing and maintaining a channel 16 feet deep and 
of suitable width from water of similar depth in Lake Michigan to the 
Calumet River at the roots of the piers, at a cost of $454,483.53. 

The present project, submitted February 21, 1896, and specifically 
adopted by Congress by act of March 3, 1899 (including minor 
changes submitted March 28, 1899, modified July 1, 1902, and ap- 
proved by Secretary of War July 11, 1902) , provides tor — 

(a) a" breakwater 4,400 feet long, connected with the shore and 
running due east into the lake, terminating in water 32 feet deep. 

. (&) An extension of this breakwater 2,500 feet long in a south- 
easterly direction from the end of the first. 

(c) The anchorage area sheltered by breakwater dredged to 20 feet 
draft (21 feet depth). 

{d) South pier at the mouth of Calumet River extended 800 feet. 
{e) The Calumet River dredged to a width of 200 feet and 20 feet 
draft (21 feet depth) for a distance of 2 miles from the mouth. 


383, 876. 08 

$32, 181. 09 
2, 599. 90 

34,780.99 
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(/) Maintenance and repairs. 

For text and map, including minor changes, see pages 2583-2588, 
Annual Eeport, 1896, and page 2102, Annual Eeport, 1902. 

A statement of past examination and survey reports will be found 
on page 603, Annual Eeport, 1906. 

There has been expended on this work to J une 30, 1907, the sum of 
$1,453,884.54, of which $999,400.01 is under the existing project of 
1896. 

All original work of past and existing projects has now been com- 
pleted, leaving since 1905 only its repair and other maintenance. 

At present the protected harbor behind the lake breakwater is about 
0.5 square mile in area with 20 feet depth; and the pier entrance to 
the river is of 300 feet width with at least 20 feet depth ; all depths 
being referred to Chicago city datum. (See Chicago Harbor report.) 

The water level has a total variation of about 6.5 feet from the 
highest known to lowest known water, and an average of less than 1 
foot oscillation per day. Its average for the calendar year of 1906 
was the same as that for Chicago Harbor. 

Calumet Harbor, being mainly a protection to Calumet Eiver en- 
trance, has jDractically no commerce except that of Calumet Eiver, 
although about half of the Illinois steel commerce, belonging partly 
to the harbor and partly to the river and estimated herewith, as usual, 
under Calumet Eiver, belongs strictly to the harbor. The harbor 
works are fully entitled to half the credit of all the commerce devel- 
oped by the combined harbor and river improvements since 1870, 
such development having now reached about 5,000,000 tons annually. 

The existence of this improved harbor is considered to be of great 
use in controlling freight rates, and is claimed to save at least 50 cents 
per ton over Chicago River rates, and more over the usual Calumet 
(South Chicago) railroad rates. 

It is proposed to apply the funds now available to the necessary 
repair and other maintenance of the works. 

July 1, 1906, balance unexpended $95, 320. 31 

Amount appropriated by river and harbor act approved March 2, 

1907 20,000.00 


115, 320. 31 

June 30, 1907, amount expended during fiscal year, for inaintenaiice 


of improvement 1, 973. 85 

July 1, 1907, balance unexpended 113,346.46 

(See Appendix L L 3.) 


Ckilimiet River^ Illinois and Indiana , — Before improvement of 
Calumet Harbor by the United States (1870), this river, while having 
a navigable channel of about 100 feet width and 13 feet depth for 
about 4 miles length, could not be reached from the lake by boats of 
over 5 feet draft, because of the bar across its lake mouth; and its 
commerce was then practically nothing. At the time of the improve- 
ment of the river itself (1884), the river had become navigable for 12 
feet draft over widths of about 100 feet and a length of about 4 miles ; 
and for boats of 5 feet draft over wddths of about 50 feet and lengths 
from the river mouth of about 16 miles in the Grand Calumet and 
about 14 miles in the Little Calumet. The commerce at that time 
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was, however, less than 500,000 tons. A good brief history of this 
river and harbor improvement prior to* 1876 is given on pages 41-1- 
444, Part 2, Annual Report of the Chief of Engineers for 1876, and 
a very full description of present conditions is to be found on pages 
123“125, Bulletin No. 17 (1907), issued by the U. S. Lake Survey 
OiSce, Detroit, Mich. 

The first project* for the improvement of this river, adopted by 
Congress in 1884 and modified in 1886, contemi^lated securing a chan- 
nel 200 feet in width and 16 feet in depth below low water in Lake 
Michigan from the mouth of Calumet Harbor, Illinois, about 11 miles 
upward, to a point one-half mile east of Hammond, Inch This 
project was modified by the river and harbor act of June 3, 1896, for 
Calumet Harbor, so as to provide for dredging the channel to 20 feet 
depth from the mouth 2 miles southward (upward). 

The projects of 1884 to 1896, now ended, secured a permanent 
channel of 200 feet width and 20 feet depth from the mouth of the 
river about 2.5 miles upstream (including a small turning basin near 
the mouth of the river), thence 16 feet depth about 3 miles farther, 
except over short portions where rock reduced the width to 85 feet 
and the depth to 14 feet; and, in addition, a temporary channel of 
10 feet depth and 60 feet width, in the next 6 miles, up to a point on 
the (jrand Calumet 0.5 mile east of Hammond, Ind. (about 11 miles 
above the mouth). 

The present projects, adopted b}^ act of March 3, 1905, provided 
for a channel 200 feet wide and 20 feet .deep from the mouth of the 
river to One hundred and twenty-second street, and of the same width 
and 16 feet deep from One hundred and twenty-second street to the 
forks, with five turning basins, at a total estimated cost of $662,480.50, 
and $10,000 per annum for maintenance. (See p. 605, Annual Re- 
]3ort, 1906.) 

(For estimates in full, see pp. 2942-2949, Annual Report, 1904; 
for map, see p. 1902, Annual Report, 1903; also, for fuller details, 
see House Doc. No. 172, Fifty-eighth Congress, second session.) 

For this work $542,500 has been appropriated, and $170,000 more 
of contracts authorized (and not yet appropriated), thus providing 
for the entire project and allowing five years of maintenance at 
$10,000 per year. 

The act of June 13, 1902, authorizes the Secretary of War to accept 
deeds, free of expense to the United States, for lands necessary to 
make a proper channel 200 feet wide from the forks up to a point 0.5 
mile above Hammond, Ind. (a stretch of about 5.5 miles), and the act 
of March 3, 1905, authorizes similar deeds for lands necessary for 
turning basins in the river below the forks. 

Under appropriation of August 18, 1894, for “above the forks,” 
$5,150.75 is still available, but dredging has been discontinued because 
of constant refilling, as explained in project of August 3, 1903. 
During the year a resurvey of this part of the river has been made 
to relocate the ground in such way that owners may know^ just what 
])roperty is to be ceded to afford the best results to navigation. 

A statement of past examination and survey reports will be found 
on page 605, Annual Report, 1906. 
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There has been expended to June 30, 1907, on works of all projects 
the sum of $586,301.68, of Vhich $140,533.45, including $3,511.50 for 
maintenance, is under the project of 1903. 

Expenditures up to date have resulted in a channel of 21 feet 
depth (Chicago datum) from the river mouth to One hundred and 
sixth street, with 300 feet width at the harbor piers, diminishing to 
200 feet width at about IS'inety- second street, retaining 200 feet width 
to One hundred and sixth street (except at bridges) ; thence 20 feet 
dejith with 200 feet width to One hundred and eleventh street ; thence 
21 feet depth with 200 feet width to One hundred and fourteenth 
street (except for a distance of about 1,600 feet, covered by rock and 
hardpan, where there is only 50 feet clear width and where rock 
excavation is now in progress with expectation of securing 200 feet 
width in 1907) ; thence 14 feet depth with 200 feet width to a point 
900 feet above Chittenden Bridge (near One hundred and twenty- 
third street) ; thence about 5 feet mid-channel depth and 100 to 150 
feet river width (undredged) to the forks; thence about 5 feet depth 
with about 50 feet width (dredged prior to 1895 to 10 feet depth and 
to 60 feet width, but since partly filled up) to Hammond, Ind. One 
small turning basin has . been dredged just above Ninety-second 
street with 250 feet least diameter and about 15 feet depth. The 
river is further navigable for 6-feet-draft boats to Eiverdale on the 
Little Calumet, 12 miles from the river mouth. It can also be used 
by light-draft launches, such as can pass under bridges, nearly to 
Gary on the Grand Calumet, about 20 miles from the river mouth, 
and to Blue Island on the Little Calumet, about 14 miles from the 
river mouth, being stopped at that point by rapids. 

The water level has variations of about 6.5 feet from highest 
known to lowest known water, and an average of less than 1 foot 
per day. At dead low water the river is practically level from the 
lake up to the junction of the Grand and Little Calumet. The 
current is very slight except during freshest and lake seiches. 

An application of the Sanitary District of Chicago for permission 
to reverse the flow of Calumet Eiver, so as to cause the water to flow 
from Lake Michigan into the drainage canal (in a similar manner 
as has been done in the Chicago Eiver), was denied by the War 
Department March 14, 1907. 

The annual commerce is now reported at 5,290,000 tons, the prin- 
cipal items being iron ore, grain, and coal. It is steadily increas- 
ing, and new manufacturing plants are steadily occupying the river 
banks as fast as the 20-foot depths are carried upstream. 

The existence of this improved river is considered to be of great 
use in controlling freight rates, and is claimed to save at least 50 cents 
per ton over Chicago Eiver rates, and more over the usual Calumet 
(South Chicago) railroad rates. 

It is proposed to apply the funds now available and those asked for 
for the year ending June 30, 1909, to continuing the enlargement of 
the channel progressively upstream according fo the 1903 project, 
and to the construction of the turning basins authorized under such 
project, as soon as the land needed therefor be deeded to the United 
States. 
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July 1, 1906, balance unexpended a $241, 963. 21 

Amount appropriated by river and harbor act' approved March 2, 

1907 191, 500. 00 

Amount appropriated by sundry civil act approved March 4, 1907__ 20, 000. 00 


453, 463. 21 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 45, 545. 91 


July 1, 1907, balance unexpended a 407, 917, 30 


July 1, 1907, amount covered by uncompleted contracts 201, 003. 48 

Amount (estimated) required for completion of existing project 170, 000. 00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 170, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix L L 4.) 

<5. Michigan City Harbor^ Indiana , — [This work was in the charge 
of Col. M. B. Adams, Corps of Engineers, until June 7, 1907.] The 
inner and outer harbors were“ formerly separate works. They are 
now consolidated in consequence of the requirements of the river and 
harbor act of June 13, 1902. 

The improvement of this harbor dates from 1836, and has resulted 
in establishing an inner harbor for local commerce and partly com- 
pleting’ an outer harbor designed to facilitate entrance to the former 
and afford refuge for vessels engaged in general lake commerce. 

The inner harbor , — This has been made by deepening the entrance 
to Trail Creek and protecting the channel by piers extending to deep 
water in Lake Michigan, to which operations were limited until 
1870. The original depths before improvement were 9 feet ujpon the 
outer bar and 34 feet or less at the entrance to the inner harbor ; and 
the width varied from 175 feet in the lo'vver portion to 60 feet or less 
in the upper portion. Since 1882 the entrance channel has been pro- 
longed up the creek by dredging bet’ween revetments, so fast as they 
are built on established wharf lines at the expense of the adjoining 
property owners, as required by city ordinance. 

No recent general project for the expenditure of funds has been 
definitely called for ; and wmrk for the past twenty years has been 
based upon securing a 15 feet draft at low water to within about 25 
feet of dock lines, as indicated in the x^nnual Eeports of 1879 to 1882, 
and over a length of river from the lake up to the present Lake Erie 
and Western Eailroad bridge, as shown on maps in the Annual Ee- 
ports for 1882 (p. 2270) and 1896 (p. 2676). The practice in this 
river has been for the General Government to do all work outside the 
general shore line of the lake and the dredging in the river channel, 
and for the city or private owners to put in the docking of the river 
front and make necessary repairs to private slips and harbqrs. The 
maps of the 1882 and 1896 reports show a medium sized upper turn- 
ing basin, a small middle turning basin; while appropriations of 
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March 3, 1905, provided for widening the river at its lowest bend 
sufficient to form a large lower turning basin between the lake and the 
first bridge of the river (completed April 30, 1906). 

A recent act of the Indiana legislature now allows the city to build 
revetments and to assess their cost upon the property benefitecl, as in 
cases of seiver construction; and such extensive reconstruction of 
revetments is soon to be made as to allow the channels to be deepened 
to 20 feet from the entrance to Franklin Street Bridge, to 18 feet 
from there to the railroad bridge, and to 16 feet thence to the upper 
end of the harbor as soon as funds become available for such work. 

In recent j^ears the channel improvement, with the exception of the 
lower turning basin, has been purely one for maintenance, and has 
resulted in creating, by dredging, a channel 9,159 feet long betiveen 
revetments from 100 to ll5 feet apart, except at the turning basins, 
■where the wndtli is about 330 feet. The upper limit of this improved 
channel is 100 feet above the upper turning basin on the map above 
referred to ; but above the lower part of the upper basin the channel 
has shoaled and is not available for lake vessels. 

The completion of the project of 1882-1896 requires that this dredg- 
ing shall be extended upstream about 1,000 feet beyond the upper 
turning basin (about 64,000 cubic yards, now^ estimated at about 
$16,000). 

The piers forming the lake entrance to the river, originally treated 
as iiart of the inner harbor, are now treated as a part of the outer 
harbor and are described below under that head. 

The total expenditure to June 30, 1902, the date of consolidation 
with outer harbor, was $438,365.50. Of this total, $287,383.77 was 
expended from 1836 to 1869, inclusive, principally iqDon pier con- 
struction, but it is now impossible to separate the cost of maintenance 
for this period from that of original construction. Since 1869, $153,- 
286.92 in all has been expended, of which $56,724.74 was applied to 
maintenance. 

Dredgiiig operations were carried on by the U. S. suction dredge 
General Gillespie in May and June, and by a contract dredge in June; 
all being of the nature of maintenance. 

The commerce benefited by the improvement is purely local in 
character, the principal business being in lumber and salt, which are 
brought from the northern harbors by small steam barges and by 
sailing vessels. 

The channel does not maintain itself, and provision should be made 
for periodical dredging. 

The outer harhor ,' — Michigan City, being at the southern end of 
the lake, is exposed to northerly storms, especialh^ those from w^est 
of north, with a clear sw^eep of the length of the lake, about 250 
miles. As a result there arose a demand for a harbor of refuge in 
this vicinity, which ivas answered in 1870 hj the adoption of a 
project for the creation of an outer harbor at this place, which 
wTis to consist of an outer basin east of the entrance to the inner 
harbor. In 1882 this project was extended to include the construc- 
tion of an exterior breakwmter nortlnvest of the entrance. The piers 
and breakwaters covering the outer basin were completed in 1885, 
and have a total length of 3,l7l feet, measured on the harbor face, 
viz, a pile pier, 1,225 feet long, extending in a northerly direction 
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from the shore and closing the basin on the east; a crib breakwater, 
1.411 feet long, extending westward from the lake end of the pile 
pier and closing the basin on the north, and a crib pier, 535 feet long, 
measured from the angle in the harbor face, or 505 feet measured 
from the rear face of the breakwater, extending northward from the 
west end of the crib breakwater. The exterior breakwater contem- 
plated b}^ the project of 1882 was to have a total length of 2,000 feet, 
but a length of only 700 feet had been built. 

The river and harbor act of March 3, 1899, authorized the adoption 
of the project of a Board of Engineers as printed in the Annual 
Eeport of the Chief of Engineers for 1897, pages 2899 to 2904, in- 
clusive, and provided for the completion of the work under the con- 
tinuing-contract system. This project requires the extension of the 
breakwater pier by 600 feet, the construction of a new detached 
breakwater 1,500 feet long, and the removal of the present detached 
breakwater. The estimated cost of the work was given at $282,150, 
but it is now evident that this sum will be exceeded. 

Up to June 30, 1907, the sum of $1,124,915 had been expended upon 
the original project and its subsequent modifications. Of this amount 
$760,531.53 had been expended upon the projects of 1870 and 1882, of 
which $134,970.44 was applied to maintenance. The total amount 
expended upon revised projects to June 30, 1906, was $364,383.47, of 
which $309,621.73 was for new coiivStruction and $54,761.74 for main- 
tenance. 

The Annual Eeport of the Chief of Engineers for 1897, pages 
2899 to 2904, contains the full report of the Board of Engineers re- 
ferred to above, and a map showing the outlines of the present 
project is opposite page 2904 of that report. 

The district officer rejiorts that to complete the original project 
will require a further appropriation of $30,000 for original dredging, 
in addition to $10,000 for ordinary maintenance of redredging chan- 
nel and repairing piers.^ 

The funds in hand will be expended toward completion of original 
project and for maintenance and contingencies. 

Information received as to the effect of the project on freight rates 
is meager, but indicates that in a general wa^^ the improvement has 
a tendency to reduce charges and secure advantageous charters for 
shippers. ' The present commerce is shown by tables in the ap- 


pendix. 

.Tuly 1, 1906, balance unexpended $27, 2SS. 46 

Amount appropriated by river and harbor act approved March 2, 190T„ 60, 000. 00 

87, 288. 46 

.Tune 30, 1907, amount expended durinj? fiscal year, for maintenance 
of improvement 2, 305. 19 

July 1, 1907, balance unexpended 84, 983. 27 

July 1, 1907, amount covered by uncompleted contracts 2,000. 00 

(See Appendix L L 5.) 


6*. Survey of Illinois and Des Plaines rivers^ Illinois^ for loaienvay 
from Lockport^ III.^ to St, Louis^ Mo , — This work was provided for 
by act of June 13, 1902, which apioropriated $200,000 therefor. 
The survey was completed and final report rendered August 26, 1905, 
by a special Board of Engineer officers appointed under the pro- 
visions of said act. The report was published as House Document 
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Ko. 263, Fift 3 ^-mntli CongTess, first session. This report was re- 
viewed by the Board of Engineers for Eivers and Harbors, whose 
report, dated December 8, 1906, is printed in House Document No. 
437, Fifty -ninth Congress, second session. 

The consideration, \yy a Commission, of the survey heretofore made 
of this waterwa^^, including the questions of water power and drain- 
age of land, is provided for b}^ the river and harbor act of March 2, 
1907, in connection with an examination of the Mississippi River 
from St. Louis to its mouth (see p. 812 of this report). 

A statement of jaast examination and survey reports will be found 
on page 607, Annual Report, 1906. 


July 1, 1906. balance nnexpencled |332. 20 

June 30, 1907, amount expended during fiscal year 332. 20 


(See Appendix L L 6.) 

7. Removing sunken vessels or craft ohstructing or endangering 
navigation , — (a) Sloop Peri,^ in North Branch of Chicago River ^ near 
Fullerton avenue . — The wreck of this vessel was reported as an ob- 
struction to navigation by the department of public works of the 
cit}^ of Chicago, vdiich stated it was abandoned and that the owners 
could not be located. The wreck was raised, found worthless, and 
destro^^ed, at a total cost to the United States of $251.51. 

(5) Schooner iarge II. A. Richmond in the main l)r cinch of Chi- 
cago River ^ near Rush Street Bridge . — The wreck of this vessel was 
reported as an obstruction to navigation b}^ the department of public 
works of the city of Chicago. The wreck having been formally 
abandoned, it was raised, found worthless, and was then sunk in Lake 
Michigan in 50 feet depth of water in such way as to no longer 
interfere with navigation, at a total cost to the United States of 
$817.77. 

(See Appendix L L 7.) 

IMPROVEMENT OF ILLINOIS RIVER AND CONSTRUCTION OP 
ILLINOIS AND MISSISSIPPI CANAL, ILLINOIS. 

This district was in the charge of Maj. C. S. Riche, Corps of Engi- 
neers. Division engineer, Lieut. Col. W. H. Bixby, Corps of Engi- 
neers. 

1. Illinois River Illinois — {a) Below Co'irperas Creek . — The proj- 
ect, which contemplates the extension of slack-water improvement 
begun by the State of Illinois from Copperas Creek lock to the 
Mississippi River, and which includes the construction of two locks 
350 feet long between sills, 75 feet width of chamber, with 7 feet of 
water over sills at low-water level of 1879, and dredging the channel 
where necessary to obtain 7 feet depth at low water, was adopted 
in 1880. 

The United States has expended on this work up to June 30, 1907, 
$1,515,720.77, of which $10,937.14 was expended during the fiscal year 
in maintenance of plant, care and repair of property and plant, snag- 
ging, and dredging. 

The lock ancl dam at Kainpsville, 111., 31 miles above the mouth of 
Illinois River, hasJ)een completed and in use since 1894, and that at 
La Grange, 79 miles above the mouth, since 1890. 

The State of Illinois, aided by the United States, has executed part 
of the general project by the construction of locks and dams at HeniA'' 
and at Co|)peras Creek, completing, except dredging, that part of the 
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project between La Salle and the mouth of Copperas Creek, a distance 
of about 90 miles, over which section the State of Illinois collects 
tolls. 

Minor repairs to fleet and plant were continued during the year. 
Periodical inspection trips were made throughout the" navigable 
length of the river to remove snags, supervise work in progress under 
|)ermits, and to prevent encroachments upon the river channel. 

Harbor lines on both sides of the river at Peoria have been 
established. 

The navigation of the river for the calendar year 1906 shows an 
increase of 50 per cent as measured by the arrivals and departures at 
St. Louis. 

At the close of the fiscal year the river shows a navigable depth of 
7 feet, except where bars have formed, and such bars will be removed. 
Considerable work remains to attain the project width of 200 feet at 
all points. 

The improvement of Illinois Eiver has been in progress many years, 
and the present navigable depth has obtained at ordinary stages of 
the river for several years, during which freight rates in the vicinity 
have decreased to some extent; but as freight rates generally have 
diminished during these years, it is impossible to state whether the 
effect of river competition is shown in diminished railroad freight 
rates. The closing of the river to navigation, however, would unques- 
tionably lead to a- rise in freight rates on the adjacent railways, and as 
the volume of freight affected would be large, a good navigable con- 
dition should be maintained. 

It is proposed to appW the available funds toward maintaining the 
navigable channel of 7 feet depth between Cojoperas Creek dam and 
the mouth of the river, removing snags, care and repair of plant and 
property, and in making such local surveys as may be necessary from 


time to time. 

.July 1, 190(), balance unexpended .$31, 589. 58 

Amount received from sale of plant 300. 00 

Amount appropriated by river and harbor act approved March 2, 1907- 50, 000. 00 

81,889. .58 

June .30, 1907, amount expended during fiscal year : 

For works of improvement .$7, 9.37. 14 

For maintenance of improvement 3, 000. 00 

10, 937. 14 

July 1, 1907, balance unexpended 70, 952. 44 

July 1, 1907, outstanding liabilities 1, 500. 00 

July 1, 1907, balance available 69, 452. 44 


Amount (estimated) required for completion of existing project 142,000.00 

(&) From G Off eras Greek to La Salle . — The first appropriation 
for this section of the river was made March 2, 1907, and the approved 
project for its expenditure provides for securing the same navigable 
conditions from Copperas Creek to La Salle as are planned for the 
lower river, i. e., a channel depth of 7 feet at low water. 

The operations since March 2, 1907, have included a snagging trip 
by the steamer Gol. A. Mackenzie; preparations are in progress for 
additions and repairs to plant for dredging purposes; surveys have 
been made to locate shoal points and bars. Surveys, dredging, and 
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inspection on this section of the river will be carried on with the 
same plant as is used on the lower section. 

It is proposed to apply the available funds to securing and main- 
taining a navigable channel of 7 feet depth, snagging, care, and 
repair of property and plant, inspection and jprevention of obstruc- 
tions and encroachments, and such local surveys as may be necessary. 

Amount approiiriated by river and harbor act approved March 2, 190T_ .?50, 000. 00 
June 30, 1907, amount exi:)ended during fiscal j^ear, for works of im- 


provement 1, 500. 48 

July 1, 1907, balance unexpended 48, 499. 52 

.July 1, 1907, outstanding liabilities 500. 00 

July 1, 1907, balance available 47, 999. 52 

(See Appendix M Ml.) 


2. Operating and care of La Grange and Kampsville lochs^ Illinois 
Eiver^ and approaches thereto, — These locks and dams have been 
maintained and operated under the indefinite approjiriation provided 
for in section 4 of the river and harbor act of July 5, 1884. 

{a) La Grange loch and dam. — ^The river was open to navigation 
the entire 5 ^ear except two weeks. Boats passed the lock every month 
in the year. From Juty 1, 1906, to March 10, 1907, all boats passed 
through the lock; since March 10, most of passing boats have gone 
over the dam. 

There was expended during the j^ear $6,588.27. 

{h) Kampsville loch and dam. — The river at this point was open 
to navigation the entire year except ten days. From July 1 to 
December 16 all boats passed through the lock; since March 7, 1907, 
most passing boats have gone over the dam. 

There has been expended during the past 3 ^ear $6,471.86. 

(See Appendix M M2.) 

3. Illinois and Mississippi Canal., Illinois. — The object of the im- 
provement is to furnish a link in a navigable waterway from Lake 
Michigan to the Mississippi Eiver at the mouth of Eock Eiver, 
Illinois. 

The canal has been located on the Eock Island route, approved by 
the Secretary of War October 27, 1888, as directed in the act of Con- 
gress of August 11, 1888. It proceeds from the Illinois Eiver at its 
great bend, If miles above the town of Hennepin, 111. ; thence via 
Bureau Creek Valley and over the summit to Eock Eiver at the mouth 
of Green Eiver; thence by slack water in Eock Eiver and a canal 
around the lower rapids of the river at Milan to the Mississippi Eiver 
at the mouth of Eock Eiver. 

The canal is to be at least 80 feet wide at the water surface, 7 feet 
deep, and with locks 170 feet long and 35 feet width of lock chamber, 
capable of passing barges carrying 600 tons (maximum) freight. 

A report upon the location, with detailed estimate of cost, of this 
canal was submitted June 21, 1890, and is printed in the Annual 
Eeport of the Chief of Engineers for 1890, page 2586. 

The river and harbor act of September 19, 1890, made the first 
appropriation for the construction of the canal, and directed work 
to be begun by the construction of one of the locks and dams in 
Eock Eiver. 
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In accordance with this act work was begun in 1892, near 

the nioiith of Eock Eiver, on the construction of a canal around the 
lower rapids of the river, and since that date has been prosecuted as 
rapidly as the appropriation of funds permitted. The survey work 
in locating the canal on the ground and proceedings for acquiring 
title to the right of way have been completed, and the canal has been 
definitely located on the ground throughout its entire extent. 

There has been expended on this work up to the close of the fiscal 
year ending June 30, 1907, $7,188,696.87, of which $267,755.92 was 
expended during the fiscal year. 

The result of this expenditure has been : 

First. The acquisition of the right of way for 4-^ miles around the 
lower rapids of Eock Eiver and the , completion of miles of canal 
there, involving the construction of 4-|- miles of earthwork, 3 locks, 1 
railroad and 2 highway swing bridges, 7 sluiceways and gates, 1 arch 
culvert, 2 dams 1,392 feet long across the arms of 'Eock Eiver, 3 lock- 
keepers’ houses, 1 small office building, a thorough riprapping of the 
canal banks (not included in the original estimates), and construc- 
tion by contract of Moline wagon bridge, at a cost of $25,000, which 
was also not included in the original estimate. 

Second. In the location on the ground and preparation of descrip- 
tions, plats, and abstracts of title of all lands needed for the con- 
struction of the canal and feeder, and for lands to be overflowed or 
damaged by the canal at Sterling. 

Third. In the practical completion on the eastern section of all 
earthwork, except cleaning up, ‘ strengthening, raising, and widening 
banks at some points, and removing deposits and debris ; completion 
of foundations, masonry, and gates of all culverts and locks; con- 
struction of 3 aqueducts; construction of 18 highway bridges and 1 
farm bridge, 3 railroad bridges, 11 arch culverts, and il pipe culverts; 
the erection of 5 houses for superintendents and 2 houses for office 
use, and acquiring additional land for deposit of waste material on 
miles 21, 22, and 23; necessary revetment, intakes, ditches, docking, 
and 12 miles of telephone line. 

Fourth. In the acquisition by condemnation or purchase of all 
lands required for the canal feecler. 

Fifth. In the construction of all earthwork on the feeder except 11 
cross banks ; completion of 9 arch and 10 pipe culverts ; completion 
of masonry and abutments and superstructures of all highway bridges 
except masonry and superstructure of No. 45 ; completion of 2 rail- 
way bridges and superstructure of 1 double-track railway bridge and 
2 single-track railway bridges; excavation of about 75,000 cubic 
yards of rock in mile 1, and distribution of same in the form of 
riprap along the interior slopes of the feeder; construction of ma- 
sonry, back filling, foundations, slope paving, steel work, and^ con- 
crete lining of aqueduct crossing Green Eiver; construction of ma- 
sonry of lock, sluiceways, and abutments for headworks of feeder, 
and lock and sluice gates erected ; erection of combined office and 
residence at head of feeder; construction of masonry and sills for 
feeder dam. 
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Sixth* In acquiring lands for the right of way, including land to 
be damaged by overflow and land upon which to deposit waste 
material, on western section; execution of all earthwork, except cross 
bank at Lock 28, and execution of 9,800 cubic yards of rock work; 
completion of all culverts, locks, aqueducts, highway and railway 
bridges, and building of three lock houses and eight wuirehouses. 

The entire work embraced in the original project for the canal, as 
modified by subsequent projects and jilans as the work has progressed, 
may be summarized as f oIIoavs : 

Surveys and location upon the ground. 

Acquisition of right of way and fencing. 

Construction of — 

95.8 miles of earthwork. 

67 highway bridges. 

1 farm bridge. 

3 ponton bridges. 

8 railroad bridges. 

9 aqueducts. 

52 culverts. 

33 locks. 

9 sluiceways and gates. 

3 dams. 

19 houses. 

Outlet to Rock River. 

New highway on mile Uk 
Imi)rovement of 8.5 miles of Rock River. 

Moline wagon bridge (not in original estimate). 

^ The work thus far completed may be summarized as follows: 

Surveys and location upon the ground. 

Acquisition of right of way and fencing. 

Construction of — 

95.8 miles of earthwork (except cross banks, etc.). 

66 highway bridges. 

1 farm bridge. 

8 railroad bridges. 

9 aqueducts. 

52 culverts. 

33 locks. 

9 sluiceways and gates. 

2 dams. 

14 houses. 

New highway on mile 16. 

Moline wagon bridge. 

Outlet to Rock River. 

The work remaining to be done consists of the following as far as 
it can be classified at present. 

Dam at head of feeder. 

Excavation of cross banks and finishing work. 

Superstructure and part of masonry of 1 highway bridge. 

1 ponton bridge. 

Emergency gates at crossing of Green River. 

Emergency gates in Cecils Slough, mile 23. 

Five or more houses. 

Improvement of 8.5 miles of Rock River (under Rock Island office). 
Miscellaneous work consisting of revetment, bank protection, painting, closing 
gaps, building intakes, reflooring bridges, rebuilding fences, maintenance, slope 
paving, calking gates, raising and widening banks, cleaning up, etc. 
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July 1, 1906, balance unexpended $527, 034. 52 

Amount received from sale of plant, etc 46, 558. 95 

573,593.47 

June 30, 1907, amount expended during fiscal year, for works 
of improvement a 267, 755, 92 

July 1, 1907, balance unexpended 305, 837. 55 

July 1, 1907, outstanding liabilities 15, 000. 00 

July 1, 1907, balance available 290, 837. 55 

July 1, 1907, amount covered by uncompleted contracts 21, 500. 00 

(See Appendix M M 3.) 

IMPROVEMENT OF RIVERS AND HARBORS IN MICHIGAN ON THE 


EASTERN SHORE OF LAKE MICHIGAN^ 

This district was in the charge of Col. M. B. Adams, Corps of En- 
gineers. Division engineer, Col. G. J. Ly decker, Corps of Engineers. 

General statement as to the nsual variations in the level of the lahe 
surface at all the Jiarhors on the easternshore of Lahe Michigan. — The 
level of the lake surface varies considerabty from time to time. At 
present its highest stage may be stated as from 0.5 to 1 foot below 
mean low water, and obtains from the end of June to the middle of 
August. Its lowest stage is between 1.5 and 2 feet below mean low 
water, and obtains with slight change from early in November to 
early in April. All depths at the various harbors in this report 
refer to zero of gage, which is 581.63 feet above mean tide at New 
York. 

i. St. Joseph Ilarhor and River Michigan. — These were formerly 
carried as sej)arate wmrks, but are now combined in consequence of a 
provision in the river and harbor act of June 13, 1902. 

{a) St. Josefh Harloor. — This harbor is formed by the junction of 
the St. Joseph and Pawpaw rivers and extends along the city front 
of St. Joseph, and in its original condition had a natural width of 800 
feet, which has been reduced to 300 feet by wharves built upon the 
approved harbor lines. It has been under improvement by the United 
States since 1836, previous to wdiich time there was a narrow and 
crooked channel with depths which varied from 3 to 7 feet. The 
original project of 1836 is not clearly known. Up to 1866 there were 
built 1,100 feet of north pier and 2*12 feet of south pier, which pro- 
tected a cut through the narrow tongue of land to the north of the 
old river mouth, the width between the piers being 240 feet, which 
became 257 feet through subsequent repairs. In all $162,113 was 
expended upon this work. In 1866 the first definitely known project 
was adopted, and this proposed the extension of the south pier 200 
feet for the purpose of facilitating the creation of a direct channel 
of 16 feet depth through the bar at the entrance. The |)roject of 
1866 was modified in 1874, 1875, 1880, ancl 1892, the changes having 
reference principally to the length and direction of the two piers. 
The Benton Harbor Canal, which is about 1 mile long and extends 
from the upper part of the harbor to the town of Benton Harbor, 
was taken over by the United States for the purpose of care, main- 


a Includes $20,000 allotted Rock River pool. 
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tenance, and improvement in 1880. In all there was expended upon 
these various projects $503,113.23. 

The river and harbor act of March 3, 1899, adopted the present 
project, which is printed in the Annual Eeport for 1898, pages 2496- 
2498. This project provides for an entrance channel 18 feet deep and 
for an interior channel 18 feet deep and 150 feet wide along the city 
front of St. Joseph, while the Benton Harbor Canal and the turning- 
basin at the mouth of the St. Joseph liiver are to be dredged to 15 
feet; the north pier to be extended 1,000 feet, and the south pier, 
upon a line parallel with the north pier, 1,800 feet. The width be- 
tween is 330 feet at the entrance, narrowing to 257 feet inside. The 
estimated cost of completion of the existing project was given in the 
above report at $380,000. Up to June 30, 1907, there had been 
expended upon the existing project $358,683.55, of which $55,590.17 
was applied to maintenance. Operations since June 25, 1900, have 
been in progress for the purpose of completing all the work contem- 
plated. As a result of the above expenditures, 1,000 feet has been 
added to the north pier and 1,800 feet to the south pier, and in 
N'ovember, 1901, the proposed dredging had been completed so far as 
practicable. Deterioration in the dredged channels has since taken 
place. The bar just be 3 mnd the ends of the piers still persists and 
until this year limited the maximum through draft to 16.6 feet- 
During the past }^ear, however, the channel through the outer bar, 
dredged to 20 feet, so as to provide an 18-foot depth during storms, 
has maintained that depth unusually well; nothing less than 20 
feet in depth was found on the bar at the survey May 13-21, 1907. 
To comiilete the existing jiroject the dredging through this bar will 
have to be done from time to time, and annual dredging will be 
required. 

The north pier and revetment measure 2,854 feet — 2,183.5 feet be- 
ing crib work and 670.5 feet pile work. At the east end a wing 165 
feet long connects it with the dock of the United States light-house 
depot. The south pier is 2,623 feet long, 1,800 feet being crib work 
and 820 feet pile work. These structures are in good condition, except 
the 165 feet of wing at east end of north pier ; also’ 150 feet of decking 
at station 0, north pier, and filling of outer pockets of south pier from 
station 25 to the outer end are needed. 

All new construction work under the authorized project has been 
completed, and the existing works on the entrance channel are in 
serviceable condition. 

During the jenT the channel to shore line between the piers was 
deepened to 20 feet, thence to the Benton Harbor Canal to 18 feet, 
the wudth of the dredged channel being about 150 feet. Of the bal- 
ance on hand it is proposed to reserve $1,500 as part payment for an 
inspection steamer and to expend the remainder in dredging and re- 
pairs of piers. 

The soundings show considerable shoaling of the channels since the 
general dredging operations in 1901. The accretions causing this 
deterioration are due to sand brought down by the St. Joseph and 
Pawpaw rivers during floods, and as this is a matter of annual recur- 
rence dredging for the restoration of the channel may be expected to 
be required from year to 3 ^ear. 
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The principal traffic benefited by this improvement is the fruit 
traffic and the carrying of passengers, including excursionists, to the 
summer resorts in this Aucinity. Both classes of traffic show continu- 
ous groAAdh. The entire traffic is served by a single line of steamers, 
Avhich, hoAveA^er, during the summer runs from tAvo to four boats 
daily, some of these being of very great size. 

House Document No. 807, Fifty-fifth Congress, second session, 
reproduces a map accompan3dng the present revised project, Avhich 
is not republished in the Annual Beport of the Chief of Engineers 
for 1898. 

(b) St, Joseph River, — This is a crooked stream, obstructed by 
numerous shoals, AAuth depth in channel crossings of from 24 to 30 
inches. The iiiterA’-ening pools are generally from 4 to 8 feet deep. 
The part under improA^ement is from the mouth at St. Joseph to 
Berrien Springs, a distance of about 25 miles by river. The improve- 
ment of this section to make a low-Avater channel 3 feet deep has been 
in progress since 1889, and consists in removing snags and logs and 
closing secondary channels, or concentrating the floAV at other critical 
jAoints by dams of brush, logs, and stone. 

The amount expended to June 30, 1907, was $6,246.26, of Avhich 
$4,555.49 AA^as for construction and $1,690.77 for maintenance, as a 
result of Avhich many of the Avorst places of the stream had been 
improA^ed to the required extent. 

Operations on the St. Joseph RiA^er usually comprise a small amount 
of Aving-dam construction, the removal of overhanging trees and 
snags by a force of hired laborers ; some Avork of Aving-dam construc- 
tion Avas done during the year at an expense of $296.75. 

The average annual expenditure has been $500. 

The traffic benefited b^^ this improvement is a limited one, three 
small steamers being employed to carry passengers (almost exclu- 
siA^ely summer tourists) and a small quantity of freight, Avhich is 
principally fruit. 

The money on hand Avill be expended in maintenance and contin- 
gencies. 

The effect of the improvement on freight rates can not be stated. 

Entrances and clearances, 

ST. JOSEPH tl ARBOR. 


Calendar year. Number. Tonnage. 

1905 ..,.. 1,373 733,600 

1906 ... 1,323 926,976 

Total freight carried, calendar year — 

1905 tons„_ 118,412 

3906 tons„„ 115, 869 

ST. JOSEPH RIVER. 

Total freight carried, calendar vear — 

1905___ 1 _tons-_. 2,530 

1906 _ — tons 2,034 

Passengers carried in— 

1905 - : 23,377 

1906_____ ^ 20,372 
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ST. JOSEPH HARBOR. 

July 1, lOOO, baliince unexpended- ^^ 15 ^ 192 . 33 

Amount allotted from appropriation by river and liarbor act ap- 
proved Mareli 2, 1907 15 ^ 000 . 00 


30, 192. 83 

June 30, 1907, fiinount expended during fiscal year, for iiniiiitenance 


of improvement ’ 2 , 649. 76 

July 1, 1907, balance unexpended 27, 543 . 07 

July 1, 1907, outstanding liabilities llsOO. 00 

July 1, 1907, balance available 26, 243. 07 

ST. JOSEPH RIVER. 

July 1, 1906, balance unexpended.. ^POO. 49 

Amount allotted from appropriation by river and liarbor act ap- 
proved March 2, 1907 OOO. 00 

1,300.49 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 296. 75 

July 1, 1907, balance unexpended 003. 74 


CONSOLIDATED. 

July 1, 1906, balance unexpended 493 ^ 32 

Amount appropriated by river and harbor act approved March 2, 1907_ 16, 000. 00 


31, 493. 32 

June 30, 1907, amount expended during fiscal year, for maintenance 


of impxwement 2 , 946. 51 

July 1, 1907, balance unexpended 28,546.81 

July 1, 1907, outstanding liabilities 300 . oo 

July 1, 1907, balance available 27, 246. 81 

(See Appendix N N 1.) 


South Haven IlarhoTy Michigan . — This harbor is situated at the 
mouth of Black Eiver. Improvements were begun in 1867, at which 
time there existed a channel 7 feet deep and 85 feet wide between slab 
piers. These piers had been built by residents of the vicinity, at a 
cost of about $18,000. The banks of the river for 500 feet on each 
side had a rough protection of close piling. 

The project of 1866, as modified in 1869, 1872, and 1888, provided 
for constructing parallel piers and revetments 175 feet ajiart at the 
mouth of Black Eiver, with the object of procuring a channel 12 feet 
deep, and extending the navigable channel one-half mile up Black 
Eiver to the highway bridge by dredging. 

The act approved March 3, 1905, adopted the project, as per House 
Document No. 119, Fifty-eighth Congress, second session, and pro- 
vides that none of the $50,000 apjjropriated for the improvement 
shall be used, except for maintenance of existing channels, until 
proper dock lines shall have been established and suitable bulkheads 
shall have been built along these lines by the city of South Haven or 
by the riparian owners, and the property lying on the channel side of 
these dock lines shall have been deeded to the United States free of 
cost. 
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By joint resolution of Congress, June 29, 1906, $10,000 of the 
March 3, 1905, appropriation was made immediately available to 
afford a 16-foot depth in the channel. 

The act of March 2, 1907, appropriated $40,000 for this harbor, and 
provided that the Secretary of War is authorized to expend any por- 
tion of this sum or of the sums heretofore appropriated upon the 
work of improvement where dock lines have already been established 
and suitable bulkheads built, but no portion of this or other appro- 
priations shall be used (except for the maintenance of existing chan- 
nels) where proper dock lines have not been established and, suitable 
bulkheads built along these lines by the city of South Haven or by the 
riparian owners, and the property lying on the channel side of these 
dock lines shall have been deeded to the United States free of cost, 
pursuant to the plan of improvement heretofore adopted. 

During the year $7,976,03 (which does not include pavment for 
dredging under contract during June, 1907) was expended in dredg- 
ing 81,968 cubic yards so as to afford a 16-foot channel as provided 
for in the joint resolution of Congress, June 29, 1906, which exhausts 
the amount made available for the purpose ($10,000) ; therefore, 
unless the conditions precedent to the expenditure of the appropria- 
tions, March 3, 1905, and March 2, 1907, are complied with, further 
operations will be restricted to maintenance of a 12-foot channel. 
Owing, however, to the possibility of one or more of the riparian 
owners at the inner ends of the Government piers complying with the 
prescribed conditions,^ it is proposed to maintain a channel depth of 
16 feet between the piers and 18 feet over the outer bar, so that the 
requirements of the act of March 2, 1907, on the Government’s part 
may be complied with immediately when such riparian owners have 
met the requirements of the law on their part. 

The total expenditure to June 30, 1907, was $333,512.33, of which 
$187,253.08 was expended for construction and $146,259.25 for 
maintenance. 

The works are in the condition described in the Annual Eeport of 
the Chief of Engineers for 1901, page 3085, except for the additional 
deterioration due to the lapse of six years. The channel depth 
exceeds that authorized under the old project. 

As is the case with most of the harbors in this vicinity, the prin- 
cipal traffic of South Haven depends upon the fruit crops and the 
summer resort and excursion travel from Chicago. The business of 
the harbor has been increasing rapidly. 

The money on hand will be expended on maintenance and contin- 
gencies until the conditions allowing the continuance of improvement 
are complied with, and as appropriated will be applied in like manner. 

The project is reported to have a material influence in reducing 
freight rates. 

Entrances and clearances. 


Calendar year. 

Number. 

Tonnage. 

1905 

1,223 
683 ^ 

879, 425 
602, 358 

1906 
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Freight carried calendar year — 

1905 tons— 68, 877 

1906 do_— 60, 077 

Passengers carried during season of — 

1905 - 267,060 

1906 279,886 

July 1, 1906, balance unexpended $44, 957. 81 

Aniount a|)propriated by river and harbor act approved Marcli 2, 1907^ 40, 000. 00 

84, 957. 81 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement- 9, 032. 67 


July 1, 1907, balance unexpended 75,925.14 

July 1, 1907, outstanding liabilities 656.00 


July 1, 1907, balance available 75, 269. 14 


July 1, 1907, amount covered by uncompleted contracts 2,241.28 


Amount (estimated) required for completion of existing project 248,000.00 

(See Appendix N N 2.) 


S. Harljor at Saiigatuck^ and Kalamazoo River^ Michigan . — Before 
tlie work of improvement was begun by the United States, in 1869, 
this harbor, which is at the mouth of Kalamazoo Eiver, had been 
improved by local enterprise by the construction of slab piers 200 
feet apart, the north pier being 500 feet long and the south pier 1,575 
feet. The channel deiith varied from 5 to 7 feet. The present proj- 
ect for the old harbor at the mouth of the river was adopted in 1867 
and amended in 1869, 1875, and 1882. To June 30, 1906, $207,785.92 
had been expended, of which $90,231.99 ivas for construction and 
$117,553.93 for maintenance, and as no further expenditures will be 
made on old harbor, the balance unexpended July 1, 1906, $9,453.08, 
AYas diverted to improvement of new harbor. At present there is a 
north pier 715 feet long, which is entirely unserviceable; separated 
from the pier by a long stretch of unprotected bank there is a north 
revetr ;ent, partly destroyed and partly coA^ered by sand. The south 
pier 1. 3,863 feet long and is practically ruined. Frequent dredging 
has been required for maintenance of an 8-foot channel, which rap- 
idly deteriorates. Appropriations since 1882 liaA^e been too small to 
keep the piers in proper repair. 

The usual proAusion for maintenance at the old harbor by dredging 
was not made last year; inasmuch as the improvement at the new 
harbor under the existing project was sufficiently advanced to be 
assured that it could be made available in time for the season’s 
traffic, operations there were pressed forward vigorously. 

Persons locally interested had urged the 0 |)ening of the new chan- 
nel prior to the revetting of the banks Avithin the piers that had only 
been built to points about 100 feet shoreAvard of the shore line; the 
barrier that separated Kalamazoo Eiver from Lake Michigan was 
therefore allowed to be cut away and this channel was rendered 
available to commerce June 30, 1906. The new channel was then 
deepened by the U. S. dredge General Gillesfie to 16 feet with a view 
to continued maintenance by this means; but a storm on October 9 
breached the barriers of low beach sand around the inner ends of 
both piers and carried so much sand into the channel as to preclude 
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further operations. In anticipation of some such occurrence, allot- 
iiients amounting to $14,700 had been granted from the emergency 
appropriations June 13, 1902, and March 3, 1905, to extend the piers 
shoreward; the contract could only be jilaced, however, August 17, 
1906, and the work commenced September 14, 1906, and had not pro- 
gressed far enough when the storm of October 9 occurred to have 
affected any additional protection. It has been found necessary to 
repair the pile pier in places and to strengthen it with filling and 
riprap stone. These matters are explained more in detail in the 
jiroper appendix. 

The existing project for the new harbor was adopted by the river 
and harbor act of Jiine B, 1896. It provides for creating a'channel of 
12 feet depth and navigable width by dredging the river for a dis- 
tance of If miles below Saugatuck, and thence making a new cut 
from the river to the lake, entering the latter about 3,700 feet below 
the present mouth at the Saugatuck piers. The original estimate 
for the work was $150,000, but authority was granted on May 31, 
1900, to increase this to $250,000. The river and harbor act of March 
2, 1907, authorized the maintenance of a harbor channel of sufficient 
depth to alloTv the free use of the Government dredge General Gilles- 
pie^ viz, 16 feet. 

To June 30, 1907, $179,968.75 had been expended, $170,948.11 for 
construction and $9,020.64 for maintenace. 

When it was decided to do no more work at the old harbor and to 
render the new harbor navigable in time for the season’s traffic, a 
contract was made under date of March 21, 1906, for cutting away 
the barrier at and near shore line, 65,000 cubic yards, more or less, 
being estimated as requiring removal. Work commenced May 3, 
1906, and was completed September 6, 1906. There are still portions 
of the If miles of river channel betw^een the new entrance and the 
docks at Saugatuck that require deepening, as much as 4 feet in 
places, to afford the projected depth of 12 feet to Saugatuck. It 
is estimated that about 120,000. cubic 3^ards will require removal for 
the purpose. The project also contemplates revetting the sand banks 
where the deep excavation wuis made between river and lake, and this 
it is estimated will cost about $50,000, making the total outlay for the 
improvement the same as originally estimated ($250,000). 

The harbor is near a very prosperous fruit region, and the fruit 
traffic has been its principal source of business. Saugatuck is but 8 
miles south of Holland, with which it is now connected by a trolley 
road, and about 17 miles north of South Haven. Holland and South 
Haven both command other sources of business than the fruit traffic 
alone, and bid fair to increase in importance through the fact that 
they are termini of important railroad lines. 

The Annual Eeport of the Chief of Engineers for 1896, pages 
2741-2743, and House Document No. 192, Fifty-fourth Congress, first 
session, contain in full the report pertaining to. the adopted project 
for the proposed change in the location of this harbor. The House 
document contains also a map of the locality. 

-The money on hand v/ill be expended in continuing improvement, 
maintenance, and contingencies. 
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It is reported that as yet the project has had no effect on freight 
rates, but that reduced charges may be expected upon completion of 
the improvement. 

Entrances and clearances. 


Calendar year. 

Number. 

Tonnage. 

1905 

420 

28,494 

1900 

988 

154,628 



Total freight earrie'd calendar year — 


1905_- tons— 8,42^ 

190G toiis__ 21, 500 

July 1, 1906, balance unexpended $36,788.74 


Allotment from appropriation for emergencies, act June 18, 1902 4,700.00 

Allotment from appropriation for emergencies, act March 3, 1905 — 10, 000. 00 

Amount appropriated by river and harbor act approved March 2, 1907„ 75, 000. 00 


126, 488. 74 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $23, 283. 77 

For maintenance of improvement 9,020.04 

32, 304. 41 


July 1, 1907, balance unexpended 94, 184. 33 

July 1, 1907, amount covered by uncompleted contracts 9, 480. 00 

(See Appendix N N 3.) 


4. Holland {Black Lake) EaTl)Oi\ Michigan , — When improvement 
was begun in August, 1867, by the United States there existed a nar- 
row channel 5-| feet deep between piers built of brush and of irregu- 
lar cribs. These had been constructed by the harbor commissioners 
of the adjoining town of Holland. 

A project was adopted in 1867 and amended in 1873, 1879, 1884, 
and 1892. From 1867 to 1880 there were built by the United States 
piers and revetments aggregating 1,854 feet on the north side and 
1,691 feet on the south side. Since the latter date there have been 
no additions to these structures, which were designed to create a 12- 
foot channel varying in width from 160 feet inside to 213 feet outside, 
except, in 1889, a length of 160 feet of pile pier on the south side, 
designed to close a gap in the existing structure. Upon this project 
there was expended up to March 3, 1899, $304,217.30, of which 
$127,597.50 was for maintenance. Eepairs made during recent ye^rs 
have diminished the width inside to 148 feet, but repairs about to be 
■made will widen the channel at its narrowest place from 148 to 198 
feet. 

A revised project was adopted in the river and harbor act of 
March 3, 1899, and provided for securing a channel 16 feet deep, 
protected by piers and revetments 148 feet to 250 feet apart, the 
estimated cost of completion being $240,000. From March 3, 1899, 
the date of adoption of this project, modified by river and harbor act 
of March 3, 1905, to June 30, 1907, there was expended $187,177.60, of 
which $71,762.52 was for maintenance. 
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The river and harbor act of March 3, 1905, appropriated $65,000 
and authorized continuing contracts for $110,000 additional (which 
has been appropriated), with a j)roviso that the United States engi- 
neer in charge nia}^, subject to the approval of the Chief of Engineers, 
modify the existing project by the Avidening of the harbor entrance. 

A draiving and description of the plan adopted to carry this pro- 
viso into effect may be found in the report of the district officer (pp. 
2176-2177, Annual Report of Chief of Engineers for 1905). 

A contract was made October 11, 1905, for the completion of the 
entire improvement for $144,016.23. Operations commenced April 
16, 1906j and are noAV in progress. The Avork may be said to be 
progressing satisfactorily. 

Cons^erable injury to the north entrance pier and revetment near 
shore line and to the end of the north pier was caused by severe 
storms in the autumn of 1905, as related at length in the report of the 
district officer, Appendix N N 5, Report for 1906. 

Dredging at the harbor by the U. S. dredge General Gillespie was 
carried on October 11-13 and November 5-16, 1906, and April 4-22, 
1907, and restored the channel betAveen the piers to a depth of 15.6 
feet and that over the outer bar to 17.3 feet in depth. 

The Avork of repairs to the north pier has been advertised. It is 
exjoected that a contract will also be |)laced for less important repairs 
to the south pier this season. 

Dredging at the harbor will probably be required each year, at 
any rate until after the completion of the breakAvater piers, and a 
channel 16 feet deep at low AAuiter is yet to be secured under the 
existing project. 

This harbor is relatively an important one, being the terminus of 
one of the lines of the Pere Marquette Railroad Company and of the 
Grand Rapids, Holland and Chicago Electric Raihvay,' which here 
connect Avith a line of steamers, Avhich during the season of navigation 
and when the condition of the harbor permits, run regularl^^ to Chi- 
cago. The passenger business is especially important, but there is 
also profitable freight traffic, especially during the fruit season. The 
harbor justifies early iniproA^ement in accordance Avith the require- 
ments of the existing project. 

The report upon which the present project is based is published 
in full in the Annual Report of the Chief of Engineers for 1897, 
pages 2950, 2951. 

Definite information as to the effect of the improA^ement on freight 
rates could not be ascertained. 


Entrances and clearances. 


Calendar year. 

Number. 

Tonnage. 

1905 

766 

804, 514 
803, 200 

1906 

796 



Total freight carried calendar year — 


1905 tons__ 149, 188 

1906 do___ 159,986 
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July 1, 1906, balance unexpended $137, 675. 14 

Amount appropriated by river and harbor act, March 2, 1907 138, 452. 00 

Amount appropriated by sundry civil act approved March 4, 1907 40, 000. 00 


316, 127. 14 

June 30, 1907, amount expended during fiscal year: 


For works of improvement $55, 011. 63 

For maintenance of improvement 8, 644. 29 

63,655.92 


July 1, 1907, balance unexpended 252, 471. 22 

July 1, 1907, amount covered by uncompleted contracts 120, 883. 20 

(See Appendix N N 4.) 


8, Grand Haven Harbor^ Michigan . — This harbor is at the mouth 
of Grand Eiver, the largest river in the State of Michigan. Before 
any work had been done the natural depth at the mouth of the river 
varied from 9 to 12 feet, with greater depths in the inner reaches. 

In 1857 the Detroit and Milwaukee Eailroad Company (Grand 
Trunk) , whose western terminus is at the town of Grand Haven, built 
a pile pier 3,185 feet long upon the south side of the entrance, and 
also revetted, by means of close piles, portions of the bank upon the 
north side of the river. In 1866, when work b}^ the United States 
was begun, the pile pier had been partly destroyed by fire and by 
storms. The available depth was 13 feet. 

The present project was adopted in 1866 and amended in 1868, 
1880, 1890, and 1892. It provides for the construction of parallel 
piers and revetments 400 feet apart, with the object of creating an 
entrance channel 18 feet deep. Estimated cost was $804,366.15. 
The amendments to the original project did not materially change its 
original purpose, the changes being principally in the proposed length 
of the piers and revetments. 

To June 30, 1907, there had been expended upon the existing 
project the sum of $853,315.26, of which $542,976.82 was for con- 
struction and $310,338.44 for maintenance. 

The result of the above expenditure was the construction and main- 
tenance of 3,538 linear feet of north pier and 5,774 linear feet of south 
pier, with a channel of variable depth between them maintained by 
occasional dredging. The piers are now in need of leveling and 
repairs. 

With the money appropriated in the act approved March 2, 1907, 
it is proposed to put both piers in good condition. Dredging by the 
U. S. dredge General Gillesfie was carried on December 21-27, 1906, 
and there was 11,552 cubic yards removed, so that the soundings May 
28-29, 1907, showed a depth on the outer bar of 20 feet and between 
piers a least available dej)th of 20 feet. 

A central bar persists in forming from year to year beyond the 
entrance to this fine harbor and seriously impairs its usefulness, even 
wdien there is no extraordinary freshet in Grand Eiver ; consequently 
it is fortunate that there is a dredge at hand to undertake relief at 
any time. 

The sum of $4,300 from the available balance will be reserved for 
partial payment on an inspection steamer, and the remaining sum 
will be devoted to repairs and other maintenance. 
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This harbor has for years been one of considerable importance. It 
is the western terminus of the Detroit, Grand Haven and Milwaukee 
branch of the Grand Trunk Eailroad, in connection 'with which is run 
throughout the year a line of steamers to Milwaukee. In addition 
there are two lines with regular and frequent scheduled trips to 
Chicago. All three lines do a large passenger and a very consider- 
able freight business, especially during the season of fair "weather. 

The latest map of this harbor is found in the Annual Report of the 
Chief of Engineers for 1890, page 2650. 

The effect of the project on freight rates could not be ascertained. 

Entratwes and clearances. 


Calendar year. 

Number. 

Tonnage. 

1905 ; 

1,412 

1,490 

1,753,807 
1,842, 938 

1900 



Total freight carried calendar year — 


100o-„ — .tons__ 382, S7S 

1900 - do 414, 728 

July 1, 190(>, balance xinexpended $25, 199. 96 


Anionnt api)ropriated by river and harbor act approved March 2, 1907- 50, 000. 00 


75, 199. 96 

.Tune 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 3, 572. 15 

July 1, 1907, balance unexpended 71, 627. 81 

July 1, 1907, outstanding liabilities 34. 00 


July 1, 1907, balance available. 


71, 593. 81 


Amount (estimated) required for completion of existing project 40, 000. 00 

(See Appendix N N 5.) 

d. Grand River Mieliigan . — Before any work of improvement was 
done upon this stream the depth in the crossings over some of the bars 
did not exceed 2 feet. 

Between 1881 and 1886 the sum of $50,000 was expended in secur- 
ing, by dredging, narrow channels through these bars with a depth 
of about 4 feet. No further work ivas done until 1896, but even then, 
at the expiration of over ten years, traces of the dredged cuts were 
still apparent. 

The former project, upon which work was begun in May, 1897, 
was adopted by the river and harbor act of June 3, 1896, and is basecl 
upon a report upon examination and survey reprinted in Report of 
the Chief of Engineers for 1892, pages 2369 to 2395. The project 
contemplated dredging a channel a distance of 38 miles from Grand 
Haven to Grand Rapids, with a depth of 10 feet and a width of 100 
feet. The project also proposes the use of contraction works wherever 
necessary to increase the effect of the dredging or to render it more 
permanent. 

The original estimated cost of project adopted in 1896 was $670, 50(); 
but the project may be said to have been modified by act of June 13, 
1902, and the cost increased to not less than $774:,0()0. 
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The act of March 3, ,1905, aj^propriated $1005000 for this improve- 
ment and modified the former project adopting the report sub- 
mitted in House Document No. 216, Fifty-eighth Congress, second 
session, and by providing that no portion of the money apj)ropriated 
shall be used in providing a turning basin in the city of Grand Eaj)ids. 

The report referred to above recommends, on pages 4 and 5, that a 
channel of 6 feet depth and 100 feet width be adopted for the im- 
provement. The estimate in the report for a 6-foot channel 100 feet 
wide from Fulton street, in Grand Eapids, to Grand Haven, Mich., 
prepared from data furnishel by the district officer, is $430,000, 
including available plant and funds. 

To June 30, 1907, the sum of $363,508.26 had been expended in 
dredging 2,048,527 cubic yards of sand, clay, cobblestones, etc., in 
building 132,410 linear feet of training walls, and in the purchase 
and maintenance of plant. This sum includes $24,626.79 expended 
for maintenance of contraction works and $625.90 for maintenance 
of completed 6- foot channel. 

Operations during the year have been the extension of the channel 
of navigable width and 6 feet depth to Fulton Street Bridge, Grand 
Eapids, Mich., the dredging through other shoals between Wealthy 
avenue and Bass Eiver by the Government plant, the construction 
and repair of contraction works, as required, the usual survey work, 
and extensive rebuilding and repair of plant. 

The difficult}^ of disposing of material dredged by the dipper 
dredge Farqithar made it necessary to provide a conveyor to ojDerate 
in connection with this dredge, which was accomplished by the con- 
version of the old dredge SaginaiD into a conveyor. 

The available depths a year ago were stated as follows : 

Between Grand Eapids and the mouth of Bass Elver there is a 
navigable channel (in some cases only the width of a single dredged 
cut) with the following depths at extreme low water: For about 14.7 
miles, 6 feet; 4.5 miles, 5 to 6 feet; 4.2 miles, less than 5 feet. The 
least depth found was 3.3 feet. The Grand Elver Boat Line reports 
a least depth between Bass Eiver and Grand Haven of 5 feet. At 
the present time the available depths may be stated thus: Between 
Grand Eapids and the mouth or Bass Elver there is a navigable 
channel (in some cases only the width of a single dredged cut) with 
the following depths at extreme low water: For about 18.8 miles, 6 
feet ; 3.2 miles, 5 to 6 feet ; 1.4 miles, less than 5 feet. 

The contraction works are in fairly good condition. With material 
on hand it is proposed to build 600 feet of new and repair 30,000 feet 
of old wall. 

The project is naturall}^ one of constant repair and maintenance. 
High water ordinarily occurs in the early spring, and is from 12 to 18 
feet above low water in the neighborhood of Grand Eapids. In the 
lower part of the river the difference between the high and low stages 
becomes less, and at the mouth it is inconsiderable. 

The commerce involved must still be regarded as indeterminate. 
A boat line of two new boats (each 219 tonnage and 700 passenger 
allowance), called the Grand Eapids and Lake Michigan Transporta- 
tion Company, was put in operation last year between Grand Eapids 
and Grand Haven. It has provided new warehouse facilities at 
the foot of Fulton street for the reception and handling of freight, 
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but can hardly be said to have been operating long enough to posi- 
tivel}^ indicate what will be accomplished. The average daily loads 
of these boats since they have been in commission this year may be 
stated at 49 tons freight and 77 passengers. 

It is expected to expend the money on hand and as appropriated 
in continuing improvement and in maintenance. 

Definite information as to the effect of the project on freight rates 
could not be ascertained. 

Freight carried, calendar year 1905, 77,217 tons; 1906, 110,395 tons. 


July 1, 190G, balance tinexpeiidecl 5P58, 438. 88 

Deposit by city of Grand Rapids, Mich 292. 50 


Amount appropriated by river and harbor act approved March 2, 1907„ 88, 000. 00 


146, 731. 38 

$36, 777. 47 
10, 086. 02 

46,863.49 

July 1, 1907, balance unexpended 99, 867. 89 

July 1, 1907, outstanding liabilities 2,015.00 

July 1, 1907, balance available 97, 852. 89 

Amount (estimated) required for completion of existing project 149,000.00 

(See Appendix N IST 6.) 

7. M%i%hegon Harhor^ Michigan, — This harbor is the outlet of Mus- 
kegon Kiver, one of the largest in Michigan, which before emptying 
into Lake Michigan expands into Muskegon Lake. The channel 
between the lakes in 1867, before operations were begun by the 
United States, was 3,000 feet long and about 12 feet deep, except at 
the entrance, where the depth was 11 feet and the channel fluctuating. 
By private enterprise the entrance had been protected by converging 
slab piers. 

The present project was adopted in 1866 and amended in 1869, 
1873, 1881, 1884, 1890, 1892, and 1902. In its final form it provides 
for a through channel 20 feet deep and 300 feet wide, protected by 
piers and revetments. Estimated cost of completion of revised project 
of 1902, $380,000. The various changes in the original project did 
not modify it essentially. They refer merely to the depth of the 
channel and to the width, length, and direction of the piers. 

To June 30, 1902, there was expended upon former modifications of 
the project the sum of $526,293.36, of which $388,218.42 was for con- 
struction and $138,074.94 for maintenance. As a result of the above 
expenditure there had been constructed a north pier and revetment 
2,780 feet long and a south pier and revetment 4,402 feet long, pro- 
tecting a channel whose width varies from 308 feet at the entrance 
to 167 feet inside, while the maximum depth which on June 30, 1907, 
could be carried over the shoalest point in the channel was 17 feet. 

From July 1, 1902, to June 30, 1907, there was expended upon 
the project approved June 13, 1902, the sum of $124,529.21, of which 
$81,280.77 was for construction and $43,248.44 for maintenance. 

Dredging was done between the piers and on the outer bar during 
the year by the U. S. dredge General Gillespie, The dredge operated 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 
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December 11 to 19, 1906, and April 1 to 3, 1907, and removed a total 
of 20,517 cubic yards. Soundings made June 3-6, 1907, showed an 
available depth of 22 feet over the outer bar and 17 feet between the 

piers. ^ ^ 

A contract was made October 25, 1905, for removing 328 linear 
feet of cribwork from the portion of the north pier that converges 
toward the south pier and for replacing it on a line m extension of 
the north pier parallel to and 300 feet distant from the south pier; 
for extending this cribivork 1,672 feet toward Muskegon Lake with 
sheet-pile revetment, and for building 310 linear feet of sheet-pile 
revetment, station 13-|-20 to station 16-|-30, of the south channel 
protection. 

Operations commenced April 17, 1906, but were not completed 
December 1, 1906, and the time limit was waived. This contract will 
be completed in July, 1907. 

Of the 953 linear feet of the projecting portion of the north pier 
which will remain after the projected removal of the interior portion 
350 feet is 22 to 25 years old and in need of new superstructure. 
Ill the south pier 629 linear feet of the old work at and immediately 
outside of the shore line is in bad condition above water, _ and 
authority has been granted for repairs. The rest of the pier is in 
good condition, with the exception of the places injured by colliding 
vessels and deficiencies in the stone filling m a number of places. 

The funds that were on hand and made available by act approved 
March 2, 1907, are being applied to repairs of 629 linear feet of the 
south pier, under contract dated Ajiril 17, 1907, and in extending 
the north revetment to completion, 2,300 feet to Muskegon Lake, soon 
to be placed under contract; there will then remain 550 feet of south 
and north pier extension and the dredging of the channel so as to 
afford 300 feet width and 20 feet depth between piers and revetments, 
at an estimated cost of $154,750, to complete the project. 

During the season of navigation three lines of steamers regularly 
use this harbor, which is a terminus of three important railroad lines. 
Their business is a substantial one, and with increased facilities 
should grow considerably. A general freight and passenger business 
is done, ‘'and in the summer months is largely augmented by the fruit 
and the resort traffic. Muskegon Lake itself is a magnificent harbor, 
5 miles long and about 1^ miles wide, with depths varying from 30 
to 40 feet. If readily accessible, this ivould be an excellent harbor of 


refuge 


The Annual Keport of the Chief of Engineers for 1901, pages 3131- 
3134, and House Document No. 104, Fifty-sixth Congress, second 
session, contain in full a report upon a preliminary examination of 
this harbor, in which it is estimated that to secure a channel 300 feet 
wide and 20 feet deep will cost $380,000. This project was adopted 
by the river and harbor act of June 13, 1902. A map showing the 
harbor and the outlines of the above project accompanies the docu- 


ment mentioned. , i ■ „ 

It is reported that the project has had a marked influence in pro- 
viding transportation facilities for commodities at reduced rates. 
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Entrances and clearances. 


Calendar year. 

Number. 

Tonnage. 

1905 ■ 

1,316 

955, 982 
599,034 

1906 

907 



Total freight carried calendar year — 


1905 tons— 238,721 

1906 tons— 136,340 

July 1, 1906, balance unexpended $97, 007. 38 


Amount appropriated by river and harbor act approved March 2, 1907- 75, 000. 00 


172, 007. 38 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $32, 653. 56 

For maintenance of improvement- 10, 566. 39 

43, 219. 95 


July 1, 1907, balance unexpended 128, 787. 43 

July 1, 1907, outstanding liabilities 40. 00 


July 1, 1907, balance available 128, 747. 43 

July 1, 1907, amount covered by uncompleted contracts 31, 599. 63 

Amount (estimated) required for completion of existing project 154, 750.00 

(See Appendix N N 7.) 


8. White Lake and Pentwater harhors.^ Michigan. — These harbors 
.were formerly carried as separate works, but are now consolidated in 
consequence of a provision in the luver and harbor act of June 13, 
1902. 

{a) White Lake II art or. — ^When the present project was adopted, 
the natural outlet of White Lake, abouc 3,550 feet north of the present 
entrance, afforded a channel 5 feet deep and 125 feet wide between 
slab piers built by local enterprise. 

The approved project provided for the abandonment of the old 
outlet and the creation of a neiv one, 12 feet deep and 200 feet wide 
between piers and revetments. This project was adopted in 1866, 
amended in 1873, 1884, and 1892, the present amended estimated cost 
being $353,550. The various amendments to the original project 
have not altered it materially, as they relate principally to the length 
of the proposed piers and revetments. The provision in the act ap- 
proved March 2, 1907, that “the Secretary of War is authorized to 
dredge the channel at Pentwater to the de|)th of 16 feet and to dredge 
the channel at White Lake to sufficient depth to allow the free use of 
the Government dredge Gillespie ” may be said to have changed the 
project to a 16-foot depth and 200 feet width between piers and revet- 
ments. 

With the available funds it is proposed to deepen the channel to 
14 feet under contract, and then to further deepen it to 16 feet with 
the U. S. dredge General Gillespie.^ so that the accretions by next 
season will not prevent the United States dredge from operating and 
again restoring the channel to a 16-foot depth. 

To June 30, 1907, there was expended upon the existing project the 
sum of $343,165.15, of which $207,862.44 was for construction and 
$135,302.71 for maintenance. This expenditure procured the con- 
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struction and maintenance of a north pier and revetment 1,715 feet 
long and a south pier and revetment 1,953 feet long, the natural depth 
of the channel between them being about 10 feet. Periodical dredging 
is necessaiy to secure and maintain a 16-foot channel. Up to June 30, 
1907, the maximum draft that could be carried over the shoalest point 
of the channel was 14 feet. 

The Yv orks at White Lake are in fair condition, except 150 feet of 
cribwork in south pier, which is 25 to 26 years old, 754 feet of pile 
Avork 22 years old in the south pier, and 515 feet of pile work in the 
north 23ier 21 years old, ivliich require new superstructure. 

Eepairs estimated to cost $35,850 are needed, and to complete the 
project 50 feet of north pier extension and 100 feet of south pier 
extension are required, estimated to cost $21,720. 

Contract dredging carried on June 7 to 30, 1906, restored the chan- 
nel to a depth of 14 feet and Yudth of 90 feet inside and to a depth of 
16 feet for the full ividth betiveen pier prolongations over the outer 
bar. There vuis 13,256 cubic yards removed. Soundings made June 
8, 1907, sho^ved depths of 11.8 feet OA^er the outer bar and 13.7 feet 
between the piers. 

The harbor is but 10.5 miles north of Muskegon. Such traffic as 
there is hardly exceeds in A^alue the annual expenditure necessary to 
maintain a reliable 16- foot channel. 

The last published map of the locality is contained in the Annual 
Eeport of the Chief of Engineers for 1884, page 1982. 

(&) Pentwater Ilarljtyr. — Before Avork aauxs begun at this harbor by 
the United States there existed an irregular channel 4 feet deep and 
75 feet AAude between slab piers built by local enterprise. 

The existing project, aclopted in 1867 and amended in 1873, 1884, 
and 1892, provides for vudening the old entrance to 150 feet and 
deepening it to 12 feet, the sides being protected by piers and revet- 
ments. Estimated cost Avas $327,713.40. The amendments to the 
original project relate merely to the length of the proposed piers and 
reA^etments and in no AAUse enlarge its original scope. The present 
project, hj reason of the proAusion in the act of March 2, 1907, pro- 
vides for a channel 16 feet deep and about 150 feet Avide, protected by 
suitable piers and reA^etnients. 

To June 30, 1907, there Avas expended the sum of $304,464.04, of 
AA'liich $179,899.10 Avas for construction and $124,564.94 for mainte- 
nance. The result Avas a channel 140 to 153 feet Avide, AvEose natural 
depth is from 9 to 10 feet, protected by a north pier and revetment 
2,226 feet long and a south pier and re Abetment 1,847 feet long. 
Periodical dredging is necessary to secure the projected depth of 16 
feet. The maximum draft Avhich on June 30, 1907, could be carried 
over the shoalest point in the imj)roA^ed channel Avas 14.8 feet. 

Dredging operations for the temporary restoration of the channel 
depths at PentAvater Plarbor Avere commenced July 10 and completed 
August 11, 1906, under contract, and 17,405 cubic yards Avas removed. 
Dredging by the United States dredge Avas done August 27 to Sep- 
tember is, 1906, and April 24 to May 18, 1907, and 59,730 cubic 
yards Avas removed. 

The condition of the channel, as shoAvn b^r soundings made June 
11-12, 1907, Avas as folloAA's: Outside, on line of north pier, 17.7 feet; 
betAveen the piers, 15.8 to 16.5 feet; and on the line of south pier, 
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12.8 feet* Between the piers, at outer end, 15.2 feet in mid-channel ; 
near shore line, 14.8 feet, and thence to inner lake, 15.2 feet. 

It is expected that the United States dredge will return to this har- 
bor before winter and secure at least a depth of 16 feet throughout, 
so that the winter accretions will not prevent operations next season. 

The available funds will be applied to dredging operations. Pier 
repairs estimated to cost $10,400 are needed, and to complete the 
project 200 feet of south pier extension is required, estimated to 
cost $26,400. 

The commercial importance of this harbor is not great. The 
important harbor of Ludington is only 12 miles north of Pentwater. 

The last published map of this locality is found in the Annual 
Eeport of the Chief of Engineers for 1884, page 1980. 

The improvement is reported to have materially reduced freight 
rates by water and secured corresponding reductions in railroad 
rates. 

Entrances and clearances. 

WHITE LAKE HAEBOR. 


Calendar year. 

Number. 

Tonnage. 

1906 

78 

87, 388 




Total freight carried calendar year 1906 tons 400 

PENTWATER HARBOR. 


Calendar year. 

Number. ^ 

Tonnage. 

1905 

900 

136, 008 
385,396 

3906 

2,264 



Total freight carried calendar year— 

1905 tons— 2,840 

1906 do___ 13,413 


1905 tons— 2,840 

1906 do— _ 13,413 


WHITE LAKE HARBOR. 


July 1, 1906, balance unexpended $6,956.07 

Refundment of overpayment 1. 30 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 10, 000.00 


16, 957. 37 

June 30, 1907, amount expended during fiscal year, for maintenance of 


improvement 2, 571. 22 

July 1, 1907, balance unexpended 14, 386. 15 

July 1, 1907, outstanding liabilities 25. 00 

July 1, 1907, balance available 14, 361. 15 

July 1, 1907, amount covered by uncompleted contracts 3,000.00 

Amount (estimated) required for completion of existing project 21, 720. 00 
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PENTWATER HARIJOR. 

July 1, 190G, balnnce iinexpended »$12, 265. 90 

Amount allotted from apja-opriatioii by rirer and harbor act ap- 
proved March 2, 1907— 10, 000. 00 

22, 265. 90 

June 60, 1907, amoiint expended during fiscal year, for maintenance 
of iinprovement 10, 909. 94 

July 1, 1907, balance uiiex])ended 11, 655. 96 

July 1, 1907, outstandliig liabilities 20.00 

July 1, 1907, balance available 11, 335. 96 

xAmoiint (estimated) reciuired for completion of existing project 26,400.00 

CONSOLIDATED. 

July 1, 1906, balance unexpended •_ $19,221.07 

Refundment of overpayment 1. 30 

Amount ai)i)ropriated by river and liarbor act approved March 2, 1907_ 20, 000. 00 

39, 223. 27 

June 30, 1907, amount expended during fiscal year, for niaintenance 
of improvement 13, 4S1. 16 

July 1, 1907, balance unexpended 25, 742. 11 

July 1, 1907, outstanding liabilities 45. 00 

July 1, 1907, balance available 25, 697. 11 

July 1, 1907, amount covered by uncompleted contracts 3, 000. 00 

Amount (estimated) required for completion of existing i)roject_ — 48,120.00 

(See Appendix 17 N 8.) 

9, LudingtoYh Ilarljor^ Michigan . — This harbor is the outlet of 


Pere Marquette Eiver, which expands into Pere Marquette Lake 
before emptying into Lake Michigan. In 1867, before improvement 
was begun by tlie United States, the outlet from Pere ISIarquette Lake 
to Lake Michigan had a length of 830 feet, protected by diverging 
slab piers. The entering depth vais 7 to 8 feet. 

The former project was adopted in 1867 and modified in 1885, 
1889, 1890, and 1899. In its final form, as adopted by the river and 
harbor act of March 3, 1899, it provided for a through channel 183 
to 285 feet wide and 18 feet deep, protected by the requisite piers and 
revetments. Estimated amount Required to complete it vised project 
was $210,000. It can not be said that the modifications of the 
original project materially changed it in any regard. The develop- 
ment of the harbor has been progressive, the changes in the original 
project atfecting only the length of the piers and their direction and 
the depth between them. It may therefore be said that the estimated 
cost of completion of that project is really the sum of tlie above 
amount and that previously expended, or $591,055.91 in all. 

To June 30, 1907, the sum of $618,027.29 was expended upon the 
original project and its subsequent modifications. Of the above, 
$491,575.79 was expended for construction and $126,451.50 for main- 
tenance. As a result of the above expenditure, there now exists a 
reasonably reliable 18- foot channel, protected by piers and revet- 
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inents. Annual dredging is necessary, however, to maintain a chan- 
nel of 18 feet in depth and of sufficient width. 

The act of March 2, 1907, changed the project by appropriating 
$100,000 for the construction of an exterior stilling "basin in accord- 
ance with report printed in House Document No. 62, Fifty-ninth 
Congress, first session, and authorizing further expenditure, under 
continuing contract, of $739,087, which is yet to be appropriated, for 
completing the project. 

Soundings made April 23-26, 1907, showed the following available 
depths : Outside, 19.9 feet on the line of the north pier, 20.7 to 22.5 
feet in front of the entrance, and 21.8 feet on the line of the south 
pier ; between the piers, 18.6 feet in mid-channel. • 

. To June 30, 1907, the sum of $159.57 was expended on new project. 

This harbor is one terminus of the main line of the Pere Marquette 
Railroad Company, which operates lines of car ferries from this 
point to Manitowoc, Wis., and Milwaukee, Wis. A line of passenger 
and package freight steamers owned by the railroad company also 
makes regular sailings to Milwaukee. The business done by the car- 
ferry lines is of enormous and constantly increasing importance in 
its effect upon freight rates to and from the Northwest. The volume 
of this business has steadily increased. It is desirable to give to the 
car-ferry service the same assurance of regularity of schedule as 
exists in the case of the ordinary railroad lines. At present difficulty 
is usually experienced in the fall and winter months, due to the 
narrowing of the channel by a shoal from the north. The car ferries 
are large and unwieldy and require ample sea room. A narrow chan- 
nel is therefore impracticable, and to insure safety and regularity to 
the service dredging should be done as late in the fall as is possible 
with the type of dredge available. With the United States seagoing 
hydraulic dredge available, there will be practically no time when 
dredging can not be done. 

It is expected to apply the funds on hand, and those to be appropri- 
ated, to continuing improvement, maintenance, and contingencies. 

Definite information as to the effect of the improvement on freight 
rates could not be ascertained. 


Entrances and clearances. 


Calendar year. 

1 

Number. 

Tonnage. 

1905 

3, 238 

4, 485, 105 
4, 424, 161 

1906 

3, 123 

1 



Total freight carried calendar year — 


1905 tonS-_ 1, 421, 558 

1906 : do„__ 1, 497, 424 
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July 1, 1906, baliiiice unexpended »1>49, 385. 34 


Amount approi^riated by river and harbor act approved March 2, 1907- 100, 000. 00 

149, 385. 34 

June 30, 1907, amount expended during fiscal year : 

For works of improvement .$159. 57 

For maintenance of improvement 3, 818. 54 

3, 978. 11 


July 1, 1907, balance unexpended 145,407.23 

July 1, 1907, outstanding liabilities 37.00 

July 1, 1907, balance available - 145,370.23 

Amount (estimated) required for completion of existing project 739,087.00 

'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance un- 
expended July 1, 1907 739, 087. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix N IST 9.) 


10. Manistee Harbor.^ Michigan . — In 1866, previous to the begin- 
ning of work by the United States, the entrance to this harbor was 
improved by slab piers, 100 feet to 150 feet apart, built by local enter- 
prise, a navigable depth of 7 to 8 feet being thereby maintained. 

The project adopted in 1867 and amended in 1871, 1873, 1875, 1884, 
1890, and 189'2, provides for a channel of navigable width with a 
depth of 15 feet, extending from Lake Michigan to Manistee Lake, 
protected by piers and revetments at the entrance. The various modi- 
fications of the original project merely extended its limits, changed 
the proposed length of the piers, and the proposed depth from 12 to 
15 feet. Operations have been progressive, and no work under any 
of the ]3rojects not essential to the project in its final form has been 
done. 

To June 30, 1907, there had been expended $435,332.25, of which 
$329,996.18 was for construction and $105,336.07 for maintenance. 

As a result of the above total expenditure to June 30, 1907, there 
had been built 2,906 linear feet of north and 1,450 linear feet of south 
pier and revetment, the width between the piers varying between 150 
feet inside and 190 feet at the outer end of the south pier, which is 250 
feet shorter than the north pier. The piers and revetments are in 
fair condition, but the portion of the north revetment occupied by 
the Manistee and Northeastern Railroad Company, referred to in the 
Annual Report for 1899, page 2940, still remains without repairs, and 
a portion of the south pier 155 feet in length is some twenty -five 
years old and requires renewal above water. 

The act approved March 2, 1907, changed the project by providing 
for improvement in accordance with report submitted in House 
Document No. 511, Fifty-ninth Congress, first session, which con- 
templates securing a uniform depth of 18 feet, by dredging to a 
depth of 20 feet, pier extension, revetment, and protection works, at 
an estimated cost of $147,488, provided satisfactory pledge is given 
that certain private and municipal work will be completed within 
a reasonable time, that land for the improvement will be donated, 
and that the United States shall be protected from claims for damages 
which may result from the work? 
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The through channel has at various times been dredged so as to 
afford the projected depth of 15 feet. This channel, however, re- 
quires periodical dredging. The maximum draft which on June 30, 
1907, could be carried through the improved channel was 16 feet. 
Soundings made June 20-24, 1907, showed a mid-channel depth of 16 
feet. 

Two of the three bridges that span the channel between Manistee 
Lake and Lake Michigan, i. e., the channel of Manistee Harbor, have 
draws that are too narrow for the U. S. dredge Genercil Gillespie to 
pass through them with safety, and as the channel inside the bend 
near the life-saving station is too narrow for the dredge to turn 
around, operations hj the Government dredge have necessarily been 
confined to the portion of the channel outside the bend and to the 
outer bar. Work done by this dredge July 2-3, 1906, removed 6,447 
cubic yards from the channel between the piers outside the bend and 
from the outer bar. 

Dredging under contract in the inner reaches was carried on Sep- 
tember 6 to October 24, 1906, and 29,250 cubic yards was removed. 

Dredging from the inner reaches of the channel is provided for 
under the contract dated April 3, 1907, for dredging harbors on the 
east shore of Lake Michigan, and it is expected to expend $5,000, 
more or less, as may be found necessary, in putting these reaches in 
good condition during August and September, 1907. 

Reference to reports on preliminary examination and survey, 
ordered by the river and harbor act approved March 3, 1905, will be 
found on page 644 of the report for 1906. 

The commerce tributary to this harbor is derived principally from 
the salt and lumber industries. The harbor is also a regular port of 
call for one line of steamers plying from Chicago to points upon the 
east shore of Lake Michigan, and a single steamer makes stated trips 
from Manistee to Milwaukee. There are three railroads running into 
Manistee, being the Pere Marquette, the Manistee and Grand Rapids, 
and the Manistee and Northeastern. 

The last published map of this locality is found in the Annual 
Report of the Chief of Engineers for 1890, oiD^posite page 2618. 

The funds on hand are to be applied to maintenance. 

Definite information as to the effect of the project on freight rates 
could not be ascertained. 

Entrances and clearances. 


Calendar year. 

Number. 

Toniiag-e. 


2,312 
2, 152 

54S, 168 
967, 758 




Total freight carried calendar year— 

1905 tons— 469, 870 


I . ■ 

i 

RIVER AHD HARBOR IMPROVEMENTS. 661 

July 1, 1906, balance unexpended ^22,572. 45 

Amount appropriated by river and harbor act approved March 2, 1907_ 25, 000. 00 

47,572.45 

I June ?>0, 1907, amount expended during fiscal year, for maintenance 

I of imin-ovement 10, 879. 83 

July 1, 1907, balance unexpended 36, 692. 62 

July 1, 1907, amount covered by uncomi^leted contracts ^ 5, 000. 00 

I Amount (estimated) required for completion of existing project 122,488.00 

j (See Apiiendix N N 10.) 


IL Harhor of refuge at Portage Lahe^ Manistee County^ Mich , — In 
1879, when work was begun by the United States, there was a chan- 
nel 4 feet deej) and 130 feet wide between slab piers built by local 
enterprise. 

The approved project, adopted in 1879 and amended in 1881 and 
1890, contemplates the construction of a harbor of refuge, with an 
entrance from Lake Michigan 356 feet wide and 18 feet deep, pro- 
tected by piers and revetments. Estimated cost, revised in 1897 and 
1899, was $344,300. 

The modifications of the original project have in no way changed 
its scope, so that essentially the project is to-day as when originally 
adopted. All expenditures made up to the present time have contrib- 
uted to the completion of the project in its present form. 

To June 30, 1907, there had been expended the sum of $366,571.71, 
of which $254,129.21 was for construction and $112,442.50 for mainte- 
nance. The approved project is now completed only as far as pier 
construction is concerned. 

The harbor structures are in good condition. The north pier, 
comprising 114 feet of pile work in wing at inner end, 1,235 feet of 
pile work along channel, and 851 feet of cribwork, has a total length 
of 2,200 feet and projects 1,210 feet beyond the fliore line. The 
south pier, comprising 1,399 feet of pile work, including 17 feet of 
wing at east end, and 901 feet of cribwork, has a total length of 
2,300 feet and projects 1,210 feet beyond the shore line. 

The United States dredge operated at this harbor August 23 and 
October 24 to November 1, 1906, and removed 16,831 cubic 3qirds. 

As shown b}’' soundings made June 27-28, the maximum draft that 
could be carried from Lake Michigan to Portage Lake, on June 30, 
1907, was 17.4 feet. 

It is estimated that there are 100,000 cubic guards that should be 
removed from between the piers to reduce the high banks, and that 
$15,000 would be required to complete this work, it having been 
found impossible to remove the material by use of the United States 
dredge. 

There is little local commerce. The harbor of refuge serves to 
permit vessels engaged in the general lake commerce, if necessary, to 
approach more closely the east shore of Lake Michigan, which in this 
* vicinity has hitherto been destitute of harbors readil}^ available in 
foul weather. 

The last published map of this locality is found in the Annual 
Eeport of the Chief of Engineers for 1884, page 1974. 

Statement of entrances and clearances could not be obtained. 
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July 1, 1906, balance unexpended ,^4, 938. 62 

Amount appropriated by river and harbor act approved March 2, 1907- 10, 000. 00 


14, 988. 62 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 2, 010. 33 

July 1, 1907, balance unexpended 12, 928. 29 

July 1, 1907, outstanding liabilities 50. 00 

July 1, 1907, balance available 12, 878. 29 

Amount (estimated) required for completion of existing project 15,000.00 

(See Appendix N N 11.) 


12. Arcadia Harbor.^^ Michigan . — ^The act of March 3, 1905, appro- 
priated $6,000 for the improvement of this harbor in accordance with 
report submitted in House Document No. 194, Fifty-eighth Congress, 
second session. 

While a plan was submitted for i*ebuilding the piers at a cost of 
$90,390 and annual maintenance and dredging at a cost of $5,200, 
the plan that was recommended and approved was for maintenance 
of the present channel by dredging only, at a cost of $3,000 annually 
for a period of five years, at the end of which time, if a growth of the 
commerce is manifested such as to warrant larger expenditures, the 
plan for radical improvement by reconstruction of the piers could 
be undertaken. At the time of the survey, September, 1902, the 
depth was some 12 feet, in a narrow and rather difficult channel, and 
this depth would be considerably reduced during the usual lowering 
of the lake surface in the months of October and April, so that only 
10 feet could be safely counted on as the navigable depth. The piers 
terminate at the 10-foot contour. 

To June 30, 1907, there had been expended $4,745.48 for dredging. 

Dredging operations under contract dated April 29, 1905, were 
commenced August 22 and completed September 14, and resulted in 
restoring a channel 12 feet deep and 60 feet wnde from the inner lake 
ta Lake Michigan. The dredged material measured 17,047 cubic 
yards. 

The channel was surveyed June 2-3, 1906, and the available depth 
between the piers was found to be 10 feet. 

Dredging operations w^ere again carried on August 16 to Septem- 
ber 4, 1906, under contract dated March 21, 1906, and 8,337 cubic 
yards removed, restoring a channel 60 feet wide and 12 feet deep. 

Soundings made July 1-3, 1907, showed the following available 
depths : In the outer approach 8.5 feet on the line of the north pier, 
9.3 feet in the center, and 10.9 feet on the line of the south pier; 
between the piers 5.5 feet in the center, but 8 feet close to the outer 500 
feet of the north pier and thence in the center of the channel. 

Under contract dated April 3, 1907, dredging operations are soon 
to be undertaken. 

What is stated in reporting on White Lake and Pentwater harbors 
in report for 1906 relative to cost of dredging by contract and by the 
U. S. dredge General Gillespie applies to this harbor, too; conse- 
quently, should the plan submitted in House Document No. 194, 
Fifty-eighth Congress, second session, be fully adopted, it would be 
in the interests of economy to provide a 16-foot projected depth. 
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Dredging is the principal cost for maintenance at the harbors on the 
east shore of Lake Michigan, and a reduction of 67 per cent in this 
cost is well worth considering, even though an enlarged first cost for 
original construction might thereby be entailed. With the 2 ^i*<?vail-* 
ing draft of freight boats, it may be said in general that the time is 
jDrobably j)ast when a |)rojected clepth of 12 feet, in aid of commerce 
at any of the harbors, is longer adequate. 

The number of tons of various articles shijDped and received and 
the entrances and clearances of vessels from 1894 to 1901, inclusive, 
are shown on page 576 in Eeport of Chief of Engineers for 1905. 

The mone}^ on hand and to be aj^propriated will be applied to 
dredging. 

Definite information as to the effect of the ^^roject on freight rates 
could not be ascertained. 

During the calendar 3^ear 1906 there were 945 entrances and clear- 
ances, with a tonnage of 80,278. Total freight carried, 2,014 tons. 


July 1, 190(), balance unexpended $2, 804. 41 

Amount appropriated by river and harbor act approved IMareli 2, 

1907 (), 000. 00 

8, 804. 41 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 1, 549. 89 

.Tilly 1, 1907, balance unexpended 7, 254. 52 

.Inly 1, 1907, amount covered by uncompleted contracts 2, 500. 00 

(See Ap]iendix N N 12.) 


13. Frankfort Harbor.^ Michigan . — In 1867, when the United States 
began work of imjorovement at this harbor, which is the outlet to 
Lake Aux Bees Scies, there existed an outlet about 750 feet north 
of the present channel, affording a depth of 3 to 4 feet and width of 
70 to 80 feet between slab piers, built by local enteriirise. 

The ]3roject, ado|)ted in 1866 and amended in 1868, 1879, and 1892, 
provided for a new outlet, with channel 12 feet dee^:) and 200 feet 
wide, j^rotected by jiiers and revetments. The estimated cost, revised 
in 1897 in conipliaiice with the river and harbor act of June 3, 1896, 
to cover the cost of securing a channel 18 feet deep, was $413,659.85 ; 
further revised in 1899 to $421,938.35. The changes in the original 
project have been in effect merely extensions, so that the existing 
project does not differ in kind from the original one. All expendi- 
tures may therefore justly be regarded as |)ertaining to the i^resent 
project. 

To June 30, 1907, there had been exj)ended the sum of $431,673.52, 
of which $321,459.02 was for construction and $110,214.50 for main- 
tenance. The total expenditure above mentioned has resulted in the 
creation and maintenance of a channel 18 feet deep, whose natural 
depth is 12 feet, the width being 200 feet. It is |)rotected by a 
north 23 ier and revetment 1,900 feet long and a south pier and revet- 
ment 1,938 feet long, of which the outer 400 feet was built by the 
Toledo and Ann Arbor Eailroad Company. Dredging from time to 
time will be required to maintain the depths needed for navigation. 

Operations were carried on by the U. S. dredge General Gillespie, 
November 20 to December 5, 1906, 20,831 cubic yards having been 
removed and the outer bar deepened from 17 to 21.8 feet. 
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Soundings made July 5-6, 1907, showed a depth of 20.3 feet over 
the outer bar and 19.4 feet between the piers. 

It is expected that dredging operations by United States dredge 
will again be carried on during the month of August, 1907. 

Minor repairs were made to the piers where injured by colliding 
vessels during the year. The funds on hand are expected to be 
applied to dredging operations and to repairs, and incidental!}^ to 
extend the south pier 100 feet wdiile iiialdng repairs to that pier. 

Practically the entire comniei*ce of this harbor is transacted by the 
car-ferry lines of the Ann Arbor Railroad, which has its northern 
terminus at this harbor. These car ferries run to Kewaunee and 
Marinette, Wis., upon the west shore of Lake Michigan, and form a 
highly important link in the through commerce between the North- 
west and the Atlantic seaboard, llie importance of maintaining 
adequate facilities at Frankfort Harbor is manifest. This can be 
done with certainty only hy repeated radical dredging. Pier exten- 
sion unaccompanied by thorough dredging will not serve. 

The last published map of this harbor is found in the Annual 
Report of the Chief of Engineers for 1884, page 1973. 

Definite information as to the effect of the project on freight rates 
could not be ascertained. 

Entrances and clearances. 


1 

Calendar year. 

Number. 

Tonnaffe. 

1905 

962 

2, 027, 609 
1,493,089 

1906 

1,633 




Total freight carried calendar year — 

1905 tons__ 838^205 

1906 do 719,259 


July 1, 1906, balance unexpended $24, 442. 55 

Amount appropriated by river and harbor act approved IMarcli 2, 1907_ 20, 000. 00 

44, 442. 55 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement — 3,677.72 

July 1, 1907, balance unexpended 40, 764. 83 

Amount (estimated) required for completion of existing project 13,200.00 

(See Appendix N N 13.) 

H. Charlevoix Harlior and entrance to Pine Lahe.^ Michigan . — In 
1868, when the first estimate for improvement was made, the avail- 
able channel in Pine River between Lake Michigan and Round Lake 
was 75 feet wide and 2 to 6 feet deep. Up to 18^^73 the local authori- 
ties, with some assistance from the State, had constructed 468 feet 
of cribwork in the north pier and 80 feet of cribwork in the south 
pier, and the available depth was 6 feet. The first appropriation by 
the United States was made in 1876, and actual operations were begun 
in fiscal year 1878 upon the lower channel; the first appropriation 
for the upper channel was made in 1882, and actual work begun in 
1885. Total estimated cost was $186,000. 

The original project was proposed in 1868, and as amended in 1876 
and 1882 providecl for a 12-foot channel from Lake Michigan to 
Round Lake (low^r channel), between piers and revetments, 100 to 
150 feet apart, and from Round Lake to Pine Lake (upper channel), 
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between revetments, 83 feet apart. The following provision of the 
river and harbor act of June 13, 1902, may be said to have extended 
the scope of the original project: ‘‘Improving harbor at Charlevoix 
and entrance to Pine Lake, Michigan: Continuing improvement, 
twenty thousand dollars, to be first expended in obtaining a uniform 
depth of channel from Lake Michigan to Pine Lake.” The coiitroll- 
ling depth of the lower channel in June, 1902, was 16.3 feet. 

The project for this harbor contemplates 200 feet extension of the 
piers, additional repairs of the piers and revetments, and dredging 
from time to time, as required. 

Up to June 30, 1907, the sum of $194,170.86 had been expended 
upon the existing project and its various modifications. The result 
was a channel 17 feet deep, whose natural depth is 10 feet, protected 
in its two divisions by a north pier and revetment 2,064 feet long 
and a south pier and revetment 2,396 feet long. Of the above total 
expenditure, $80,205.04 was for construction and $113,965.82 for 
maintenance. 

Soundings made July 9-11, 1907, showed a depth of 19.8 feet on 
the outer bar, 16.7 feet in the lower channel, and 16.4 feet in the upper 
channel; it is expected that the U. S. dredge General Gillespie will be 
operating at this harbor during the month of July, 1907. The opera- 
tions of this dredge August 9 to 20, 1906, secured a depth of 19 feet 
over the outer bar, 18 feet in the lower channel, and 17 feet in the 
upper channel, with the removal of 21,291 cubic yards. Repairs to 
600 feet of the north revetment, lower channel, and 321 feet of the 
south revetment, upper channel, were prosecuted under contract and 
practically completed during the 3 ^ear. The funds on hand are to be 
applied to repairs of piers and dredging operations. 

The principal traffic tributary to this harbor is furnished by the 
lumber industry, which has recently been growing greatly in impor- 
tance. The principal sawmills are situated at Boyne and East Jor- 
dan, both at the upper end of Pine Lake, the outlet for which is 
through both channels. Due to the fact that many of the lumber- 
carrying vessels do not clear at Charlevoix, the commercial statistics 
fail to disclose the full traffic, whicli is, however, known to be consid- 
erabl}^ over 1,000,000 tons. Charlevoix is also a much-frequented 
summer resort, and during the summer season two steamboat lines 
make regular and frequent calls at this harbor. There is in addition 
a small amount of local traffic. A depth of 17 feet at zero of gauge 
should be maintained to enable the larger class of vessels to transact 
their business with economy. 

The report upon a survey made with a view to obtaining a 16-foot 
channel is published in full in the Annual Report of the Chief of 
Engineers for 1897,. pages 2953-2954, and is also printed with a map 
in House Document No. 144, Fift 3 ^-fourth Congress, second session. 

Report of the examination authorized by the river and harbor act 
approved June 13, 1902, has been printed as House Document No. 
222, Fifty-eight Congress, second session'. 

Enti'ances and clearances. 


Calendar year. | 

1 

Number. 

Tonnage. 

1905 ..... 

358 

182,899 

144,619 

1906 '. 

250 
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Total freight carried calendar year — 


1905 tons-- 06,670 

1906 do„„^ 36, 413 


July 1, 1906, balance unexpended ‘j;22, 211. 06 

xlmount appropriated by river and harbor act approved March 2, 19.07- 20, 000. 00 


42,211.06 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement al5, 762. 27 

July 1, 1907, balance unexpended 26, 448. 79 

July 1, 1907, amount covered by uncompleted contracts 3, 429. 04 


Amount (estimated) required for completion of existing project 23,750,00 

(See Appendix N IST 14.) 

15. PetosJcey Ilarhor^ Michigan . — Before work at this harbor was 
begun by the United States its landing pier was exposed to winds 
coming from between west and northwest, and in high gales it was 
dangerous to attempt a landing. 

The present project was adopted in the river and harbor act of 
August 18, 1894. The approved project provides for constructing a 
breakwater 600 feet long about 600 feet west of the outer end of the 
landing pier, and another north of it 500 feet long, or as much longer 
as may be found necessary to cover the landing from all dangerous 
seas. Work was begun in 1896. Estimated cost was $170,000. 

To June 30, 1907, there had been expended upon this work 
$103,489.82, of which $101,111.14 was for construction and $2,378.68 
for maintenance. Four hundred feet of the west breakwater and 200 
feet of the north breakwater have been built of timber cribs resting 
upon a stone foundation in deep water and upon natural bottom in 
shallow water. The remaining 200 feet of the west breakwater has 
been constructed of riprap stone and bowlders of suitable size. The 
river and harbor act of June 13, 1902, provided as follows: “ Improv- 
ing harbor at Petoskey, Michigan: Continuing improvement and for 
maintenance, fifteen thousand dollars, and the Secretary of War is 
hereby authorized to change or modify existing plans: Provided.^ 
That the total of expenditure shall not exceed the amount estimated 
to comiolete under the existing project.” Investigation has shown 
that the north breakwater is too near the wharf and that the entrance 
is too narrow. A contract was therefore authorized, after due ad- 
vertisement, for the removal of the north breakwater and for the 
extension of the west breakwater, under which operations were in 
progress that were to have been completed November 1, 1904. Fail- 
ure to complete on time caused the time limit to be waived. 

This contract was completed September 29, 1906. 

A contract was made September 18, 1905, for the extension of the 
breakwater 100 feet. Operations commenced May 16, 1906, and were 
completed October 13, 1906. 

A contract was made June 8, 1907, for the further extension of the 
breakwater 100 feet. Operations are soon to be commenced under 
this contract with a fair prospect of completion this season. 

a Includes $289.66, Treasury settlement cdiargeable to maintenance of U. S. 
dredge General Gillespie previous to arrival in Grand Rapids district. 


KIVEB AKD HARBOR IMPROVEMENTS. 


667 


The funds on hand are to be applied to construction, maintenance, 
and contingencies, and as additional funds are provided it is expected 
to appl}^ them to construction, maintenance, and contingencies. 

Definite information as to the effect of the project on freight rates 
could not be ascertained. 

Statement of entrances and clearances could not be obtained. 


July 1, 1906, balance unexpended $24, 177. 66 

Amount appropriated by river and harbor act approved March 2, 1907_ 17, 500. 00 


41, 677. 66 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement , «19, 667. 4B 


July 1, 1907, balance unexi^ended 22, 010. 18 


July 1, 1907, amount covered by uncompleted contracts 18, 606. 53 

Amount (estimated) required for completion of existing project 56,900.00 

(See Appendix N K 15.) 


EXAMINATION IMADE IN COMPLIANCE AVITH RIVER AND HARBOR ACT 
APPROVED MARCH 3, 1905. 


Eeport dated November 8, 1905, required by the river and harbor 
act approved March 3, 1905, on f reliminary examination of Pent- 
water Ilarhor^ MieMgan^ with a view to ohtaining a depth of 16 feet^ 
Avas submitted by the district otficer and Avas reAueAved by the Board 
of Engineers for EiA^ers and Harbors, pursuant to law. The report 
Avas transmitted to Congress and is printed in House Document No. 
181, Fifty-ninth Congress, second session. A plan is presented for 
enlarging the existing project to the extent of providing a depth of 
16 feet Avhen maintenance dredging in the harbor is undertaken. 

IXIPROVEMENT OF CERTAIN RIVERS AND HARBORS ON THE 
EASTERN COAST OP AIICHIGAN. 

This district Avas in the charge of Maj. Charles Keller, Corps of 
Engineers, to March 30, 1907, and in the charge of Col. Chas. E. L. B. 
Davis, Corps of Engineers, since that date. Division engineer, Col. 
G. J. Lydecker, Corps of Engineers. 

7. Cheiboygan Harhor^ Michigan. — ^This harbor is at the mouth of 
the Chebo^^gan Eiver, where there was an available depth of G feet in 
1870, Avhen the first project for improvement Avas made, and is the 
result of improATinents commenced in 1871. The original project 
called for a channel 200 feet Avide and 14 feet deep, its sides to be pro- 
tected by pile revetments and piers, and the estimated cost of the 
AA^hole work Avas $395,335. 

Operations under this original project Avere confined solely to 
dredging, AAdiich Avas carried to a depth of only 13 feet until 1880, 
Avhen the first of a series of projects Avhich had for their object the 
obtaining of a 15-foot channel Avas submitted, and as a result of the 
Avork AAdiicli Avas carried on under projects submitted in 1880, 1882, 
1887, and 1888 a 15-foot channel was secured from the 15-foot con- 
tour in the Straits of Mackinac to the State Road Bridge, having a 
Avidth of 200 feet from the Michigan Central Eailroad dock out into 
the straits and the available Avidth Avithin the river. A turning 


a Includes $2.38 Treasury settlement, chargeable to construction work. 
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basin, with clear 15 feet depth, was also provided in front of the 
steamboat docks. 

There was ‘expended on the original project $90,874.42 and 
$57,055.02 on the modifications begun in 1880. 

Entrance to the channel is marked by a crib 40 feet square, which 
was* built in 1881. 

The act of August 18, 1894, directed an estimate of amount required 
to deepen present channel to a depth of 18 feet. Report was sub- 
mitted April 2, 1895, and estimated the amount of excavation at 
270,000 cubic yards, to cost $80,000, and contemplated dredging the 
channel to the full "width of 200 feet from the 18-foot curve in the 
straits to the outer end of the west pier, and inside of that point 
between lines parallel to and 25 feet from the piers the channel to 
extend to the State Road Bridge. 

Operations under this the present approved project were inaugu- 
rated in 1895, expending the balance then on hand, and were con- 
tinued under the appropriations of 1896, 1899, ancl 1902, the last 
dredging being done in 1903, when the channel "ivas carriecl forward 
according to the project to within 900 feet of the upper limits of the 
harbor, which distance still remains to be dredged to complete the 
jiroject. 

The river and harbor act approved March 2, 1907, directed the ex- 
tension of the improvement from the State Road Bridge to the lock 
in the Cheboygan River by a channel 8 feet deep and 60 feet "wide, the 
estimated cost of which w^as $10,797.60. Borings have been made to 
determine the nature of the underlying material throughout this 
stretch of the river. 

The amount expended on the wmrk of existing project u]3 to the 
close of the fiscal year ending June 30, 1907, is $28,120.24. 

The total length of dredged channel from deep waiter in the Straits 
of Mackinac to the State Road Bridge is 7,900 feet, 5,900 feet being 
in the straits. The maximum draft that can be carried over the 
shoalest part of the channel is 17 feet to within 900 feet of the bridge, 
and 10 feet for the i-emainder of the distance. The river is navigable 
in fact up to its source in Mullet Lake for vessels with a draft of 4 to 
5 feet. 

The commerce of the harbor is of a general character, consisting 
mainly of logs, lumber, ties, posts, and pulp wood. It amounted to 
459,528 tons during the year 1906. A number of the large lake pas- 
senger steamers also stop at this port. 

The precise effect of the improvement upon freight rates is difficult 
of ascertainment, because of the progressive nature of the improve- 
ment. The effect has been gradual, and is therefore difficult of 
ascertainment, but there can be no doubt that during the season of 
navigation the existence of a deep-water harbor at Cheboygan has 
had a favorable effect upon the usually high railroad freight rates. 

The Report of the Chief of Engineers for 1896 (pp, 2723, 2724) 
summarizes the history of operations to June 30, 1896, and the Report 
for 1895 (p, 2824) gives a map of the harbor. 

Reports of examinations and surveys are given in the Reports of the 
Chief of Engineers, as follow^s:-1870, page 44; 1871, pages 183-186; 
1880, page 2035 ; 1895, page 2825 ; 1897, page 2577 ; 1900, page 4012, 
and reference on page 664, report of 1906. 
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Receipts and shipments hij vessel. 


Calendar year. 

Received. 

Shipped. 

Calendar year. 

Received. 

Shipped. 

isp:i 

Tons. 
155, 898 
76,554 

no, 062 

163, 362 

Tons. 
285, 189 
227, 346 
216,868 
362,011 
293, 161 
334, 636 
352, 214 

1900 

Tons. 

44, 237 
161,771 
177,231 

Tons. 

59, 536 

1894 

1901 

252, 727 
262, 553 

1895 

1902 

1896 

1903 

33, 723 

259, 224 

1897 

147, 255 

1904 

24, 815 

iod 461 
114,188 
141, 086 

1898 

366, 332 
152, 689 

1905 

419, 171 
318, 442 

1899 

1906 




July 1, 1900, balance unexpended $8, 900. 14 

Amount appropriated by river and barbor act approved Marcli 2, 1907_ 15, 000. 00 


23, 309. 14 

June 30, 1007, amount expended during fiscal year, for maintenanco 
of improvement 858. 82 


July 1, 1907, balance unexpended 22,450.32 


Amount (estimated) required for completion of existing project 5,000. 00 

(See Appendix O O 1.) 


2. AVpena IlaThor {Thunder Bay River) ^ Michigan . — The original 
depth of water over the bar at the mouth of the Thunder Bay Eiver 
was only 7 feet. Local enterprise had secured a narrow channel 12 
feet deep througli the bar before iv ork was undertaken by the Govern- 
ment in 1877, when, under the original project for the improvement 
of this harbor, act of August 14, 1876, estimated cost $4,764, a chan- 
nel 13 feet deep and 200 feet wide was secured at a cost of $4,390.48. 
Shoaling having occurred, in 1882 $15,000 was appropriated for 
redredging the channel and the project was modified so as to make 
the available depth 14 feet. The work v/as completed the following 
year at a cost of $10,500, and the balance of the $15,000 was expended 
in 1889 in redredging to 14 feet across the bar and 13 feet upstream. 
The total cost of the 1882 project was $14,498.22. 

In 1890 the project was again modified so as to propose a channel 
depth of 1() feet and the extension of the improvement up the river 
about a mile to the vicinity of the dam across the river at that ])oint, 
with widths varying as follows: 200 feet at the 16-foot contour in 
Thunder Bay, thence tapering to 100 feet at the light-house crib, 
thence 100 feet to the Second Street Drawbridge, thence 75 feet to 
the Minor Lumber Company’s Avharf, thence 50 feet to the upstream 
limit of the channel improvement, the estimated cost being $36,087.48. 
This ]3roject Avas completed in 1893. The channel Avas redredged in 
1899. 

The amount expended on the work of existing (1890) project to the 
close of the fiscal year ending June 30, 1907, is $31,173.90, of which 
amount $9,873.43 has been applied to maintenance. 

It is proposed to appl}^ the available balance to the restoration of 
the depth of that part of the channel inside the light-house crib. 

The total length of dredged channel is 6,550 feet, a channel 2,250 
feet long and 100 to 200 feet Avide having been secured in Thunder 
Bay, and 4,300 feet long in the river, Avith widths varying from 100 
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feet at the light-house crib to 50 feet at the upstream limit of the 
improved channel. The maximum draft that can be carried over the 
shoalest part of the channel June 30, 1907, is M feet. The river is 
navigable in fact to the upper limit of the improvement only, farther 
navigation being interrupted by the dam across the river at that 
point. 

The commerce of the harbor consists mainly of lumber, cement, coal, 
cedar posts and ties, hay and feed, and general merchandise, and 
amounted to a total of 249,426 tons during the year 1906, valued 
approximately at $3,018,894. 

The effect of the improvement upon freight rates has been very 
beneficial, as it can safely be said that freight and passenger rates 
have decreased almost one-half since the improvements were made. 

A detailed report of operations to that date will be found in the 
Annual Report of the Chief of Engineers for 1891, pages 2765-2770, 
and a map showing the locality in the Annual Report for 1889, page 
2290. 

Reports of examinations and surveys are found in the following 
Reports of the Chief of Engineers : 1871, joages 158-159, and for 1876, 
page 106. 

Receipfs and sMpments Tyy vessel. 


Calendar year. 

Received. 

Shipped. 

Calendar year. 

Received. 

Shipped. 

1893 

Tons, 
51.600 
102,700 
35,957 
94,067 
78,378 
60,300 ' 
27,888 

Tons. 
308,988 
363,291 
269,203 
255, 687 
293, 161 
236,075 
197, 725 

' 

1900 

Tons. 
51,653 
62, 131 
60, 213 

69.721 

51.722 
73,331 
78,241 

Tons. 
263, 702 
169. 442 
193, 201 
153, 222 
150, 381 
200, 785 
171, 185 

1894 

1901 

1895 

1902 

1896 

1903 

1897 

1904 

1898 

1905 

1899 

1906 




July 1, 1906, balance unexpended $1, 467. 31 

Amount appropriated by river and harbor act approved March 2, 1907_ 4, 000. 00 


5, 467. 31 

June 30, 1907, amount expended during fiscal year, for maintenance of 


improvement 29. 91 

July 1, 1907, balance unexpended 5,437.40 

(See Appendix 0 0 2.) 


S. Saginaw River, Michigan . — The Saginaw River has a length of 
about 22 miles, and is formed by the confluence of the Tittabawassee 
and Shiawassee rivers. Prior to improvement, the entrance to the 
river was obstructed by a bar in Saginaw Bay, having a minimum 
depth of about 9 feet. Between the mouth and Bay City the depth 
varied from 15 to 30 feet. Thence to the head of the river the chan- 
nel was obstructed by a number of bars, having 7 feet of water. 

The original project for the improvement of this river was made in 
1866, and contemplated a straight channel 195 feet wide and 12 feet 
deep across the bar at the mouth. This was completed in 1869, 
$104,500 having been appropriated up to that time. In 1874 a 
project for improving the river above Bay City was adopted. It 
included dredging a 10-foot channel across the bars at East Saginaw 
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and Carrollton, and the construction of a pile revetment at the latter 
place. Later, similar improvements at Zilwaukee bar, New York 
Works bar, and Willow Island were added. 

In 1882 a scheme of improvement covering the entire river was 
adopted. It called for a channel 200 feet wide and 14 feet deep from 
Saginaw Bay to and along the front of Bay City, and thence a chan- 
nel of same width, 12 feet deep, to the upper limits of the city of Sag- 
inaw. By the river and harbor act of August 5, 1886, the improve- 
ment of the west channel along West Bay City was also added to the 
project. 

The estimated cost of this project was $446,000, which, added to 
the estimated cost of the several preceding projects ($294,378), 
gives $740,378 as the estimated cost for the whole improvement. 
These estimates concerned the question of original cost only, and 
took no note of maintenance, which, in a stream of this character, is 
a matter of great and constant expense, and in the absence of appro- 
priations specifically applicable thereto must be an annual tax of no 
small magnitude on the successive appropriations for construction. 
The sum total of appropriations that will have to be made before the 
work can be completecl must therefore largely exceed the original 
estimates for construction onty. 

The total expenditure to June 30, 1907, was $836,627.84, and the 
result has been to obtain only a narrow through channel, which has 
little permanence, and almost constant dredging is needed to main- 
tain it. This has been the case esjDecially as respects the section of 
the river from Bay City to Saginaw, and in a somewhat less degree 
through the bar at the river’s mouth in Saginaw Bay. In order to 
restore and maintain the channel as required in the interests of navi- 
gation, the work of dredging should be constant, as a depth of 12 and 
14 feet, respectively, and a minimum width of 150 to 200 feet can 
only be preserved by dredging the bars which are liable to be formed 
by each freshet. 

During the past fiscal year -work of restoring the project depths 
through shoals that had formed in the river has been in progress 
under a contract with James Davidson, of West Bay City, Mich., at 
25 cents per cubic yard, scow measurement. As a result of the work 
done under this contract, a 14-foot channel was provided to and 
along the front of Bay City, and a 12-foot channel dredged through 
the shoals existing between Bay City and the head of the Carrollton 
channel. 

The amount expended on the existing project to June 30, 1907, is 
$617,627.84. In the past no attempt has been macte to separate the 
cost of maintenance from that of original improvement, so that it is 
impossible novr to separate these costs. All work during the past 
year has been work of maintenance. 

The available balance will be applied to maintenance and eltension 
of the entire existing improvement, experience having shown that 
deterioration ma}^ be expected at practically all dredged cuts. 

As a result of the expenditures herein reported, a channel width 
suitable for navigation not less than 12 feet deep at and below Bay 
City, and not less than 10 feet in the river above that point, has been 
secured. To insure the greater depths called for in the approved 
project requires, however, that dredging be done periodically at 
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relatively short intervals. Saginaw River is navigable for a distance 
of 22 miles from the month. 

The volume of commerce benefited by the improvement has been 
decreasing, having fallen from 1,945,033 tons in 1901 to 293,105 tons 
in 1906, this being due to the clecrease in the lumber trade in the 
SaginaAV Valleju The value of the commerce carried in 1906 is ap- 
proximately $2,248,025, and it consisted mainly of lumber, coal, and 
salt. 

The precise effect of the improvement upon freight rates can not be 
stated. It is undoubted, however, that freight rates, both to Bay City 
and Saginaw, have been materially lowered b}^ the existence of the 
improved channel. 

More extended information can be found in the Annual Reports of 
the Chief of Engineers for 1883, pages 1868-1868; 1885, pages 2138- 
2150 (with maps) ; 1890, pages 272^2729, and 1892, pages 2454-2464. 

Reports of examinations and surveys are given in the Reports of 
the Chief of Engineers, as follows : i866, page 59 ; 1867, page 146 ; 
1872, page 207 ; 1874, pages 206-209; 1875, page 289; 1878, page 1234; 
1882, page 2332 ; 1893, page 2928 ; 1894, page 2244 ; 1895, page 2829 ; 
1898, pages 2579, 2600, and 2604. 


Receipts and sMpmcnts hp vessel. 


Calendar year. 

Received. 

Shipped. 

Tons. 
1,069,298 
1, 108, 307 
347, 146 
240, 496 
354, 860 
364, 561 
311,547 

Calendar year. 

Received. 

Shipped. 

1893 

Tons. 

651,163 

1900. 

Tons. 
4S2, 253 
1, 250, 292 
1, 012, 620 
359, 779 
264, 066 
227, 226 
274,245 

Tons. 
402, 827 
694, 741 
106, 409 
17, 999 
13,010 
14, 161 
18,860 

1894- 

1901 

1895 

391, 751 
471,106 
995, 960 
1,126,891 
728,629 

1902 

1896 

1903 

1897 

1904 

1898 

1905 

1899 

1906 


i 


July 1, 190(), balance iinexi^ended 635. 89 

Amount appropriated by river and harbor act approved Marcli 2, 

1907 — 75, 000. 00 


121, 635. 89 

June SO, 1907, amount expended during fiscjil year, for maintenance 
of improvement 15, 511. 89 


July 1, 1907, balance unexpended i 106, 124. 00 


(See Appendix 0 0 3.) 

Jf, Sebeivahig Biver^ Michigan . — The original channel from Sagi- 
naw Bay to the mouth of Sebewaing River had an available depth of 
scant 4 feet. The first impx'ovement was made in 1875, under the 
original project of that year, when a narrow channel 6 feet deep was 
dredged from the 6-foot curve in Saginaw Bay to the mouth of the 
river, and some dredging was also done within the river itself, by 
which it was straightened and deepened to 6 feet, at a cost of $8,000. 

The project was modified in 1880 and $7,000 appropriated for 
deepening the channel to 7 feet, the work being done in 1880-81. 
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The existing project provides for dredging the entrance channel to 
a width of 100 feet and depth of 8 feet below the datum plane of the 
survey of 1895; the length of dredged channel to be about 15,000 
feet ; estimated cost, $37,000 ; was adopted in 1896, but no work was 
done until the appropriation of March 3, 1899, became available. 
Contract was made in 1899 to do the work, which was finished, as far 
as available funds permitted, September 9, 1903, and resulted in 
securing a channel of the required length and depth but with widths 
varying from 70 to 90 feet throughout the distance covered. The 
amount expended on this improvement was $35,573.45. 

A small shoal which had formed in the channel just beyond the 
mouth of the river was removed in May, 1904, and in the fall of 1905 
the channel at the mouth of the river was redredged a distance of 
2,200 feet, 50 feet wide and 8 feet deep, and a cut about 30 feet wide 
was continued a farther distance upstream of 1,100 feet to the boat 
landing opposite the old channel bed. The latter was closed by a 
pile dam and revetment 150 feet long. 

The amount expended on the work of existing project to the close 
of the fiscal year ending June 30, 1907, is $41,255.86, of which amount 
$5,682.41 has been applied to maintenance. 

The available balance is required to maintain the existing im- 
provement. 

The maximum draft that can be carried J une 30, 1907, at mean low 
water, over the shoalest part of the locality, is 7 feet. The river is 
navigable to the docks at Sebewaing. 

The commerce affected by . the improvement amounted in 1906 to 
9,815 tons, valued approximately at $195,000, and consisted mainly 
of lumber, farm products, and coal. The effect of the project upon 
freight rates can not be definitely stated, but information received 
from the largest local merchant is to the effect that the improvement 
has had a favorable effect upon freight rates generally and that the 
prospect is for an increased use of the harbor. 

The commercial statistics for the years 1905 and 1906, however, 
show a very material falling off from the totals of previous years, a 
change which is more probably due to errors in filing statistics for 
former years than an actual diminution of the traffic. The expendi- 
tures necessary for improvement are deemed to be out of all propor- 
tion to the amount of commerce involved, and for this reason this 
river is not regarded as worthy of continued improvement. Any 
expenditure made hereafter should be for maintenance only, and for 
the present such expenditure should not exceed $2,000 a year. It is 
not believed that much good can be acomplished by a channel 8 feet 
deep, and there is not enough commerce to warrant the expenditure 
needed in creating a channel of greater depth. 

A map of the locality is given in the Annual Report of the Chief of 
Engineers for 1903, at page 1988. 

Reports of examinations and surveys are given in the following 
Reports of the Chief of Engineers: 1873, pages 306, 307; 1875, page 
290; 1879, page 170; 1880, page 2044; 1891, page 2804; 1893, page 
2951, and 1895, page 2743. 

ENG 1907 43 
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Receipts and shipments, hy vessel. 


Calendar year. Received. Shipped. Calendar year. Received. Shipped. 


Tons. Tons. 
83,500 44,750 

14, 405 29, 910 

14, 770 30, 500 

4, 700 4, 350 

5, 740 4, 075 


July 1, 1906, balance unexpended $941. 44 

Amount appropriated by river and harbor act approved March 2, 1907_ 2, 000. 00 

2, 941. 44 

June SO, 1907, amount expended during fiscal 3 ^ear, for maintenance of 
improvement 197. SO 

July 1, 1907, balance unexpended — ; 2-, 744. 14 

(See Appendix 0 0 4.) 


S, Harbor of refuge at Harbor Beach^ Lake Huron^ Michigan . — 
The site for this harbor, selected in 1872 after careful consideration 
by a Board of Engineer officers, is on the west shore of Lake Huron, 60 
miles north of its outlet into the St. Clair Kiver, and the artificial 
harbor built there since then is the only safe refuge on that coast 
from the foot of the lake to Tawas Bay, 115 miles above. 

The work of construction was commenced in 1873 under a project 
providing for three separate piers or breakwaters of cribwork filled 
with stone, so located as to shelter a water area of some 650 jicres 
on the north, northwest, and west sides, and for deepening this area 
by dredging where necessary. The estimated cost of the break- 
waters was $1,452,550, and they were completed in 1885 at a cost of 
about $975,000. 

The river and harbor act of March 3, 1899, provided for commenc- 
ing the work of rebuilding the superstructure of the main pier in 
concrete and authorized the work to be inaugurated under the con- 
tinuing-contract system to the extent of $200,000. It was not, how- 
ever, until 1903 that a definite project for doing the work was decided 
upon, and the first contract was let in August of that year. The 
work was begun in June, 1904, and has continued up to the present 
time, 2,521 linear feet of concrete superstructure having been com- 
pleted at the close of the present fiscal year. 

A second contract for reconstruction of part of the superstructure 
of the main pier, under advertisement and specifications dated May 
11, 1905, was made with the Murray Company, of Saginaw, Mich., 
on August 22, 1905. Up to April 19, 1906, nothing whatever had 
been done upon this contract, and on that date the Murray Company 
surrendered the contract. Under authority from the Chief of Engi- 
neers on April 23, 1906, contract was entered into with Messrs. Hugo 
& Tims, of Duluth, Minn., the contractors for the first section of the 
concrete superstructure covering the work included in the above-men- 
tioned contract with the Murray Company, upon the basis of the 
unit prices bid by the latter firm. Operations under this contract 
were begun in May, 1906. 
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The existing project for the improvement of the harbor, adopted 
by the river and harbor act of March 3, 1899, provides for the recon- 
struction in permanent materials of part of the superstructure of the 
main pier, but no estimate of cost covering this work has up to date 
been included in any annual report. 

The total amount expended to the close of the fiscal ,year ending 
June 30, 1907, is $1,653,105.19, of which about $975,000 ivas applied 
to the first cost of the sheltering breakwaters, which were completed 
in 1885. Of the $678,105.19 remaining, $321,809.83 has been ap- 
plied to payments in connection with the work of building concrete 
superstructure, leaving $356,295.36 which has been applied to main- 
tenance, this including the keeping of the piers in repair, dredging 
within the harbor, control and berthing of vessels entering the harbor 
for shelter, and engineering supervision and general office expenses. 

The available balance ivill be applied to pajnneiit for work done 
under the contracts above referred to and to cover the cost of the 
necessary supervision of the harbor during the ensuing fiscal year; 
also to such repairs as may become necessary. 

As a result of the expenditures made upon this harbor, there has 
been created an artificial harbor of refuge, which has been used for 
shelter during the past year by 938 vessels, with a total tonnage of 
773,231 tons. The grand total of vessels that hai^e found shelter 
from 1877 to 1906, inclusive, is 35,474, the tonnage of which aggre- 
gated 15,259,876. The vessels sheltered in 1877 averaged 289 tons 
each and those during the year 1906, 809 tons. The maximum draft 
that can be carried into the harbor through the main entrance, making 
allowance for the effect of moderate seas, is between 19 and 20 feet, 
and vessels having this draft may safely lie inside the main pier. 

More extended information can be found in the Annual Reports 
of the Chief of Engineers for the following years : 1873, pages 292- 
298; 1877, pages 925-932 (with map) ; 1879, pages 1645-1648 (with 
map); 1881, pages 2270-2275; 1882, pages 2369-2372; 1885, pages 
2151-2157 ; 1886, pages 1829-1836. 

Reports of examinations and surveys are given in the following 
Reports of the Chief of Engineers: i870, page 46; 1871, page 44; 
1872, pages 209, 211, and 218; 1895, page 2832; 1896, page 2730; 
1897, page 3016; and reference on page 664, report of 1906. 


July 1, 1906, balance unexpended $290, 781. 62 

Amount appropriated by river and harbor act approved March 2, 

1907 150,000.00 

440, 781. 62 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 177,519.60 

July 1, 1907, balance unexpended 263, 262. 02 

July 1, 1907, outstanding liabailities 21, 800. 00 

July 1, 1907, balance available 241, 462. 02 

July 1, 1907, amount covered by uncompleted contracts 210,426.59 

(See Appendix 0 0 5.) 


6. Mouth of Black Rivev^ Rouge Rivei\ and Monroe Harbor^ Mich- 
igan, — (a) Mouth of Black River. — An extensive bar and shoal for- 
merly existed in the St. Clair River adjoining the mouth of the 
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Black. The bar close to the American side and obstructed 
approach to the Port Pluron docks, while the shoal, forming a mid- 
dle ground ” nearlj^ 50 acres in extent, crowded the main channel in 
a sharp curve close to the Canadian shore. 

The original project submitted in 1871 contemplated the removal 
of this bar and the middle ground to a depth of 15 feet at an esti- 
mated cost of $67,320. The work was begun in 1872 and completed 
in 1878 at a cost of $56,500. 

The present project contemplates dredging to a uniform depth of 
16 feet along the dock front of Port Huron from the 16-foot curve 
above to the same curve below the mouth of the river. Work was 
begun in May, 1889, and finished in 1892, when, finding that a small 
balance would be left, authority Avas receh^ed to deepen the outer 
border of the shoal adjacent to the main channel to 18 feet and the 
Avork was done. The amount expended on this Avork Avas $29,349. 
Operations since this time haA^e been confined to maintenance, the 
area having been redredged to 16 feet in 1897. 

The work that has been in progress at this locality during the past 
fiscal year has consisted in removing the shoal that had formed in 
the St. Clair PiA^er adjoining the mouth of the Black Eiver and 
Avithin the mouth of the Black Eiver itself. This work was done 
under a contract with the Muir-O’Sullivan Dredge and Dock Com- 
pany, of Port Huron, Mich., at 15-| cents per cubic yard. The work 
was still in progress at the close of the year, 14,405 cubic ^mrds hav- 
ing been removed at a cost of $2,232.78. 

The amount expended on Avork of existing project to close of year 
ending June 30, 1907, is $37,573.15, of AAdiich $8,224.57 has been 
applied to maintenance. 

The available balance will be applied to dredging such portion of 
the bar as may proA^e to be obstructive to navigation. 

As a result of the Avork heretofore done through navigation for 
A^essels of moderate draft has been greatly facilitated and entrance 
into the Black Eiver proper has been rendered possible for this same 
class of vessels. This, it is believed, has resulted in a reduction of 
freight rates, the extent of Avhich could not be ascertained. 

Eeports of examinations and suiweys are. given in the following 
Eeports of the Chief of Engineers: 1871, pages 177-180; 1887, page 


2279; 1899, page 2992; 1900, page 3986. 

July 1, 1906, balance unexpended ^5, 613. 86 

Amount allotted from approiDriation by river and harbor act approved 
March 2, 1907 - 1, 000. 00 

6, 613. 86 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 187. 01 

July 1, 1907, balance unexpended 6,426. 85 

July 1, 1907, outstanding liabilities 175. 00 

July 1, 1907, balance available 6, 251. 85 

July 1, 1907, amount covered by uncompleted contracts — 4, 030. 00 


(&) Rouge River , — ^This stream originally had a channel depth of 
from 10 to 17 feet from its mouth to Avhere the Wabash Eailroad 
bridge crosses it, a distance of about 3 miles. 
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Under the provisions of the river and harbor act of August 5, 1886, 
a survey of the river was made and a project, dated August 25, 1888, 
prepared for securing a channel depth of 16 feet with a width of 240 
feet for a distance of 800 feet from the mouth and thence with a 
width of 100 feet to the Wabash bridge. The estimated cost was 
$31,690.39. The work of improvement was commenced in 1888 and 
completed in November, 1892, at a cost of $30,272.79. 

By joint resolution approved April 11, 1898, Congress authorized 
an extension of the improvement, with depth of 13 feet, up to the 
Maples road, a distance of about 1 ^ miles above the Wabash Eailroad 
bridge, limiting the expenditure to $5,000. The river was dredged 
in 1900, the channel being made 50 feet wide. 

The project for this river was modified by act of March 2, 1907, so 
as to provide an increase in depth from 1*6 feet to 21 feet between 
the mouth of the river and the first bridge, a distance of about 1,400 
feet; estimated cost, $3,575. The work of securing this depth wfill 
begin shortly after the close of the fiscal j^ear uncler a contract at 
16 cents per cubic yard. 

During July and August, 1903, a depth of 21 feet was secured for 
a portion of the width of the channel for a short distance from the 
mouth of the river, by dredging done at the expense of the Detroit 
Iron and Steel Company, to enable loaded vessels to reach its wharf, 
wdrich is located at the mouth of the river. 

During the past fiscal year work of restoring the channel depth of 
16 feet through the bars that had formed in the river below the 
Wabash Eailroad bridge was in progress under contract at 13f cents 
per cubic yard. Operations were commenced May 21, 1906, and were 
discontinued July 28, 1906, a total of 37,665 cubic yards being re- 
moved. 

The amount expended on the work of existing project as amended 
to the close of the fiscal year ending June 30, 1907, is $57,327.21, of 
which $10,888.80 has been applied to maintenance oi improvement. 

As a result of the work of improvement done on this river, a chan- 
nel with a depth of 16 feet has been secured from the mouth of the 
river to the Wabash bridge, with a width of 240 feet for the first 800 
feet and 100 feet the remaining distance, and with a depth of 13 feet 
and width of 50 feet from the bridge to the Maples road. The maxi- 
mum draft that can be carried June 30, 1907, from the mouth to the 
Michigan Central Eailroad bridge is 15 feet, between the Michigan 
Central and Wabash Eailroad bridges 13 feet, and from the Wabash 
bridge to the Maples road 11 feet. The river is navigable for vessels 
of light draft as far as the town of Dearborn, 15 miles above the 
mouth. 

The available balance will be applied to maintaining the channel 
depths below the Wabash bridge and to widening, so far as may 
prove necessary, the channel above that bridge. 

The receipts and shipments by vessel during the year 1906 amounted 
to 234,861 tons, of which 121,610 tons was iron ore, 77,246 tons 
lumber, and 22,500 tons pulp wood. The value of this commerce is 
about $1,612,485. 

As a result of the improvement the area available for manufac- 
turing plants in the vicinity of Detroit has. been greatly extended, 
and these plants have been enabled to receive the raw materials 
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which they use without transfer or transshipment. As a consequence 
the cost of the raw materials has been greatly reduced. 

The channel banks of this river are low and ill-defined, and as not 
only the banks, but also the bed, are composed of soft material, 
deterioration of the dredged channel is very rapid. While there- 
fore the growing importance of the industries which rely upon the 
use of dhis channel renders it desirable that funds for periodical 
dredging be provided, it also becomes necessary to demand that the 
owners of the riparian property, whose value is greatly enhanced by 
the improvement, shall be called upon to construct proper sand- 
tight docks. Without such provision recent experience shows that 
the channel is no sooner dredged than it at once begins to fill up from 
the material sucked into the channel by the propellers of passing 
vessels. Wliile therefore the extent of the commerce demands addi- 
tional depth in the lower portion of the channel, future appropria- 
tions should be coupled with the condition that no expenditure be 
made by the United States until the channel banks within the limits 
of the improvement have been properly docked. 

The effect of the improvement has been to reduce freight rates 
30 to 50 per cent for firms actually using dockage on the river. 

Keference to report on examination ordered by the river and harbor 
act of March 3, 1905, will be found on page 664 of 1906 report. 
More extended information may be found in Annual Reports for 
1890 (pp. 2747-2749) ; 1899 (p. 3013) ; 1901 (p. 3155). Reports on 
examinations and surveys, report for 1887 (p. 2275) ; 1898 (p. 2605). 


Receipts and shipments hy vessel, Rouge River. 


1 

Calendar year. ! 

Received. 

Shipped. 

Calendar year. 

Received. 

Shipped. 

ISQS 

Tons. 

73,732 

47,106 

113,066 

120,590 

115,987 

117,486 

92,631 

Tons. 

1990 

Tom. 
119,712 
105,533 1 
56, 701 
125,272 
242,361 
284, 140 
229,861 

Tons. 

4,600 

782 

10,000 

10,000 

6,898 

1894 . 


1901 

1895 , 

1,024 

2,905 

9,386 

10,269 

763 

1902 

1896 . 

1903 

3 897 . - 

1904 

1898 . 

1905 

1899 ... 

1906 

6,655 




July 1, 1906, balance unexpended $6, 993. 13 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 7, 000. 00 


13, 993. 13 

.Tune 30, 1907, amount expended during fiscal year, for maintenance of 

improvement - — 4, 630. 34 


July 1, 1907, balance unexpended 9, 362. 79 


July 1, 1907, amount covered by uncompleted contracts 3,520. 00 


(d) Monroe Harbor , — The harbor of Monroe, Mich., is within the 
mouth of the Raisin River at the western extremity of Lake Erie. In 
its natural condition the river flowed into the lake through several 
ponds and winding creeks. The depth of water at the deepest mouth 
of the river in its natural condition did not exceed 5 feet. 
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The original project for the improvement of Monroe Harbor was 
adopted in 1834. It had for its object to dredge a new and direct 
channel 100 feet wide and 10 feet deep from the lake across the 
marsh, a distance of 4,000 feet, to the portion of the river ordinarily 
used as a harbor, the protection of the entrance into the lake by 
parallel piers, 726 feet long. and 20 feet wide, extending outward to a 
depth of 10 feet in the lake, and the protection of the sides of the 
canal by a revetment. The estimated cost of the work, exclusive 
of dredging machine, was $55,885. The work was practically com- 
pleted in 1845, a depth of 9 feet being obtained to a point just below 
the docks at Monroe. Subsequently the city of Monroe further 
improved the river channel by cutting a canal about 1,800 feet long, 
100 feet wide, and with a depth of from 13 to 16 feet, across a bend 
of the river. Subsequent operations consisted in repairing ^md 
extending the piers, repairing the canal revetment, and in keeping 
the channel dredged to the required depth. The river and harbor 
act of June 3, 1896, appropriated $5,000 for dredging the channel. 
This amount was applied to dredging a channel 150 feet wide and 14 
feet deep from the outer end of the piei's to a depth of 14 feet in the 
lake, a distance of about 1,800 feet. Again, in 1899, $5,000 was 
appropriated for dredging. The work under this appropriation was 
completed in 1901 and" left a channel 200 feet wide and 13 feet deep, 
extending to deep water in the lake. 

The total amount expended on this work up to the close of the 
fiscal year ending June 30, 1907, is $254,805.35, of ydnch $110,000 
was applied under the original project. It is impossible to separate 
the portion of this total which has been applied to maintenance. 
During recent years practical^ all expenditures have been made for 
that purpose. 

The channel, beginning at the outer end, consists of the United 
States canal, 4,000 feet long, with an available depth of about 14 feet. 
Three thousand feet farther up the river the Monroe city ship canal 
begins. This has a length of 1,600 feet and a depth of 12 to 16 feet. 
From the upper end of this canal to the city wharves is 2,600 feet, 
wuth a depth of 10 to 12 feet. The stream is navigable from the lake 
to the docks at Monroe only, a distance of 2 miles. 

This harbor can not accommodate the larger class of vessels used 
upon the lakes, and its commerce is not large, ainouiiting in the year 
1906 to 11,388 tons, valued at $17,000. Of this amount 10,280 tons 
^vas sand, the major portion of the balance consisting of coal and fish. 
The harbor is mainly used by excursion boats bringing passengers 
during the summer months. 

The nature of the commerce is such as to limit the effect of the 
improvement upon freight rates, largely because the smaller class of 
vessels can not carry freight with the same degree of economy as 
those of a larger size. It would seem, ho^vever, that the harbor is 
adapted to local needs. 

The Annual Eeport of the Chief of Engineers for 1880, pages 2083 
to 2091, gives a detailed history of the operations up to that time. 

Eeports of examinations and surve^^s are given in the following 
Eeports of the Chief of Engineers: 1866, page 29; 1868, page 145; 
1872, pages 237-239 ; 1889, page 2338; 1893, page 3048; 1898, page 
2689, and 1900, page 4020. 
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July 1, 1906, balance unexpended $2, 859. 92 

Amount allotted from appropriation by river and harbor act approved 
March 2, 190? 4, 000. 00 


6, S59. 92 

June 60, 1907, amount expended during dacal year, for iiuiintenance of 

improvement ^ 650. 00 


July 1, 1907, balance unexpended-^ 6,209.92 


CONSOLTDATKI). 


July 1, 1906, balance unexpended $15, 466. 91 

Amount appropriated by river and harbor act approved March 2, 

1907 12,000.00 


27, 466. 91 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 5, 467. 85 


July 1, 1907, balance unexpended 21,999.56 

July 1, 1907, outstanding liabilities 175.00 


July 1, 1907, balance available 21,824.56 


July 1, 1907, amount covered by uncompleted contracts 7, 550. 00 

(See Appendix O O G.) 


7. Black River at Port Iluron^ Mich . — In 1888, when the original 
survey was made, the louver reach of the Black River, from its mouth 
to the Grand Trunk Railroad bridge, 1-| miles in length, varied in 
width from 120 to 150 feet and had a depth of from 10 to 14 feet, 
except at a few points, where it was obstructed by bars having only 
8|- feet of water over them. The improvement of this stream ivas 
inaugurated by the river and harbor act of September 19, 1890, under 
a project which contemplated dredging to a navigable depth of 16 
feet from the mouth to the Grand Trunk Railroad bridge, with 
widths varying from To feet to 160 feet, according to locality, at an 
estimated cost of $75,000. Operations were begun in 1891 and con- 
tinued until the summer of 1893, the act of July 13, 1892, directing 
that the improvement be extended 1,800 feet larther upstream to 
Washington avenue. The total length of dredged channel was 9,700 
feet and the total expenditure to June 30, 1894, was $34,698.65, com- 
pleting the project. Additional work required is for maintenance. 

Work of redredging the channel was done between May and Sep- 
tember, 1897, again in July and August, 1900, and in September, 1903, 
a cut 25 feet in width was dredged through a shoal spot in the river 
above the Grand Trunk Railroad bridge. 

Experience and observation show that the narrow dredged channels 
above the Grand Trunk Railroad bridge have no degree of perma- 
nence, although the canal to be cut by the city of Port Huron from 
Lake Huron to Black River, in the upper part of the town, for the 
purpose of flushing the stream should, if it has any effect at all, retard 
the deterioration somewhat. 

The river has shoaled since the last dredging was done, and the 
work of removing the shoals existing in the river will be begun soon 
after the close of the fiscal year. 
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The amount expended on the work of existing project to June 30, 
1907, is $46,984.40, of which $12,286.40 has been applied to main- 
tenance of improvement. 

As a result of the work done at this river a channel has been secured 
16 feet in depth, with widths varying from 75 feet to 160 feet, accord- 
ing to locality, and extending from the mouth to the Washington 
Avenue Bridge, a total length of 9,700 feet. A 16-foot depth is 
available from the bar at the mouth to the Grand Trunk Eailroad 
bridge. Between the latter point and Washington avenue shoaling 
is constant, and to maintain a depth of 16 feet requires annual dredg- 
ing, which in recent years has been done by the Michigan Fiber Com- 
j)any. Such dredging renders available the 16- foot channel through- 
out the extent of the improvement. The period of such availability 
is rendered short by the shoaling above referred to. 

There was received during the year 1906, 135,695 tons of freight, 
valued, approximately, at $400,000. This consisted mainly of brick, 
coal, gravel, lumber, and pulp wood. 

The effect of the improvement has been to reduce freight rates upon 
approximately the number of tons received. It is doubtful whether 
this improvement has any indirect effect upon freight rates. 

More extended information will be found in the following Eeports 
of the Chief of Engineers: 1893, pages 2938-2939; 1894, pages 2251- 
2252; 1898,2586-2587. 

Eeport of examination and survey is given in the Eeport of the 
Chief of Engineers for 1889, page *2292; reports of minor surveys, 
page 2993 of report for 1899, and page 3988 of report for 1900. 


Receipts and sliipments hy vessel. 


Calendar year. 

Received. 

Shipped. 

Calendar year. 

Received. 

Shipped. 

1893 

Tons. 
175, 081 
116, 535 
104, 850 
186, 987 
96, 925 
151, 606 
130, 675 

Tons. 

7,487 

4,413 

6,825 

2, 569 
1,455 
16,595 
37, 368 

1900 

Tons. 
105,931 
120,018 
123,677 
163,265 
197,044 
169,200 
135, 695 

Tons. 

181 

100 

2,600 

1894 

1901 

1895 

1902 

1896 

1903 

1897 

1904 


1898 

1905 


1899 

1906 






.July 1, 1906, balance unexpended $127. 10 

Amount appropriated by river and harbor act approved March 2, 1907_ 6, 000. 00 


6, 127. 10 

June 30, 1907, amount expended during fiscal year, for maintenance of 


improvement 111. 50 

July 1, 1907, balance unexpended 6, 015. 60 

(See Appendix 0 0 7.) 


8. Pme River {St. Glair County)., Michigan . — Before improvement 
this stream had, in spite of its extreme crookedness, a quite uniform 
depth of from 8 to 15 feet for a distance of 5 miles from the mouth, 
with the exception of a few sand bars of insignificant extent. 

The original project of July 19, 1875, provided for the expenditure 
of the $5,000 appropriated in 1875. The work was done in 1875-76, 
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and resulted in seciuung a clear channel of 12 feet in depth from the 
mouth to a point 4,00G feet upstream. 

The iiresent project, adopted by act of June 3, 1896, provides for 
a channel 100 feet wide and 14 feet deep for a distance of 2,500 feet 
from the mouth, thence 75 feet wide and 12 feet deep to Belknap’s 
brickyard, a total distance of 5,800 feet. The estimated cost was 
$10,560. This project was completed under two contracts, one in 
1896 and the other in 1899, at a total cost of $8,646.89, including all 
contingencies to June 30, 1900. 

No work was in progress during the past year. 

The amount expended on this project to June 30, 1907, is $9,677.86, 
of which amount $1,030.97 has been applied to maintenance. 

The available balance wull be applied to such maintenance as may 
be necessary, and as the present channel is more than adequate for 
existing commerce no additional appropriation is needed. 

The available depths in the dredged channel are 14 feet to the ship- 
yard and 13 feet to Belknaji’s. 

It has been impossible to obtain from local sources information as 
to the effect of the improvement on freight rates, but it is believed 
to have resulted in a reduction of 30 to 50 cents per ton on freight 
actually transported. Eailroad rates have not been affected. 

During the year 1906 13,495 tons of freight w^ere received and 
shipped, valued approximately at $31,489. It consisted almost 
entirely of brick and coal. 

More extended information is given in the following Eeports of 
the Chief of Engineers: 1897, pages 3024-3025 ; 1900, pages 3989-3990. 

Eeports of examinations and surveys are given in the Annual 
Eeports of the Chief of Engineers as follov\^s: 1873, page 306; 1875, 
jiage 280; 1885, page 2183; 1889, page 2282; 1893, page 2954; and 
1895, page 2745. 

Receipts and sliipments hp vessel. 


Calendar year. 

Received. 

Shipped. 

Calendar year. 

Received. 

Shipped. 

1898 

Tom. 
100, 60S 
784,725 
370 
237 
767 

Tons. 

1,150 

7,060 

5,173 

2,145 

4,842 

1903 

Tons. 

6,598 

6,064 

8,220 

7,495 

T071S. 

4,929 
4,297 
2, 712 
6, 000 

1899 

1904 

1900 

1905 

1901 

1906 

1902 




.luly 1, 1906, balance unexpended — $950. 21 

June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 68. 07 


July 1, 1907, balance unexpended — — 882. 14 

(See Appendix 0 0 8.) 

9. Belle Rivef.^ Michigan,^ — This is a small stream, 125 to 150 feet 
wide, having an available depth of 6 feet before improvement. The 
original project, adopted in 1880, contemplated the formation of an 
ice harbor of refuge by dredging a channel 50 feet wide, 13 feet deep 
to the first bridge, and 12 feet deep from there to the second bridge, 
at an estimated cost of $14,465. This work was completed between 
1881 and 1885, at a cost of $14,000. 
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The present project, adopted by act of June 3, 1896, provides for 
a channel 75 feet wide, 15 feet deep to the Bridge Street Bridge, and 
14 feet thence to the Broadway Bridge, a total distance of 5,400 feet. 
The estimated cost was $21,340. This work was accomplished from 
1896 to 1899, at a cost of $10,300.88. 

No work was in progress during the j)ast fiscal year. 

The whole amount expended on the existing project to June 30, 
1907, is $11,158.16, of which $857.28 has been applied to maintenance 
of improvement. 

The available balance will be applied to such maintenance as may 
be necessary during the ensuing year. 

Since completion in 1899 the dredged channel has deteriorated, 
and the available depths at present are believed to be 14 and 13 feet, 
respectively, in the two sections of the channel. The river is navi- 
gable by boats drawing not over 5 feet to the north boundary of 
Marine City. 

During 1906 14,232 tons of freight were received and shipped, val- 
ued approximately at $59,717. This consisted mainly of coal, gravel, 
and lumber. 

The improvement is known to have had a beneficial effect upon 
freight rates for coal and lumber products. In the case of coal the 
saving is stated to be by one authority not less than 15 cents per ton. 
The total amount of saving in any one year as a result of the improve- 
ment can not be ascertained from local sources. 

More extended information is given in the Reports of the Chief of 
Engineers for the following years: 1885, pages 2157-2159; 1897, 
pages 3025-3026. 

Reports of examinations and surveys are given in the Annual 
Reports of the Chief of Engineers as follows : 1880, page 2059 ; 1893, 
page 2956 ; 1895, page 2746 ; and 1899, page 2996. 


Receipts and shipnienis 'by vessel. 


Calendar year. 

Received. 

Shipped. 

Calendar year. 

Received. 

Shipped. 

1897 

Tons. 

11,396 

Tons. 

1902 

Tons. 
12,499 i 
15,604 
5,777 

Tons. 

1, 736 
1,408 
846 

1898 

10, 044 
5, 573 

3,550 

878 

1903 

1899 

1904 

1900 

23,371 
15, 616 

4,548 

2,928 

1905 

4,003 

12,954 

983 

1901 

1906 

1,278 




July 1, 1906, balance unexpended 1 $3,909.54 

June 30, 1907, aniount expended during fiscal year, for inainteiianee of 

improvement-— 67. 70 


July 1, 1907, balance unexpended 3, 841. 84 


(See Appendix 0 0 9.) 

10. Clinton River Michigan . — This stream empties into Anchor Bay, 
in the northwesterly part of Lake St. Clair, and before improve- 
ment had a channel depth of about 10 feet, except at several shoals, 
over which but 5 or 6 feet could be carried, and a broad flat at the 
mouth with a general depth of 3 to 4 feet. 

The act of August 30, 1852, appropriated $5,000 for its improve- 
ment, and this mone}^ was expended during the years 1854-55. 
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On July 23, 1870, a project was submitted for the expenditure of 
the $5,000 appropriated July 11, 1870. This sum was applied to 
dredging a channel 60 feet wide, 9 feet deep, and 2,700 feet long 
outward from the mouth. This imiirovement gradually deteriorated 
and by 1880 was obliterated, as shown by a survey then made, pur- 
suant to the act of March 3, 1879. 

In 1880 a project for the general improvement of the river was 
proposed, to cover the entire river from the mouth to Mount Clemens, 
8 miles upstream. This project called for an 8-foot channel, a pile 
dike extending across the flat at the mouth to the 10-foot curve in 
the bay, for revetments as needed above, and for closing the main 
channel and making a straight cut through Shoemakers bend. The 
estimated cost was $^25,000, revised and amended in 1888 and 1889 to 
$34,564. The project was completed in 1893 with the expenditure 
of $34,546.26. 

The work which has been in progress during the past fiscal year 
has consisted in removing the shoals which had formed in the river 
in order to restore a navigable depth of 8 feet, and was done under a 
contract with the Toledo Dredge and Dock Company, of Toledo, 
Ohio, The work is still in progress at the close of the fiscal year. 

Up to August 5, 1886, all expenditures were made upon previous 
projects and amounted to $25,500. Since that date the expenditures 
have been under the existing project. The total amount expended on 
the work of present project to June 30, 1907, is $47,811.69, of which 
$13,265.43 has been applied to maintenance. 

The available balance will be applied to such maintenance as may 
be necessary and to repairing pile dike at the mouth of the river. 

As a result of the work done on this river a channel 8 feet in depth 
has Been secured from the mouth to the city of Mount Clemens, a pile 
dike has been built along the north side of the outer channel, and 
revetments have been built where needed in the river above. The 
present available depth throughout does not exceed 7 feet. The river 
is navigable for small boats a considerable distance above Mount 
Clemens. 

There were received and shipped during the year 1906, 25,900 tons 
of freight, consisting mainl}^ of coal, logs, lumber, and sand. This 
is valued, approximately, at $77,000. 

More extended information is given in the following Eeports of 
the Chief of Engineers: 1893, pages 2942-2944, and 1894, pages 
2254-2255. 

Eeports of examinations and surveys are given in the Eeports of 
the Chief of Engineers as follows: 1872, page 214; 1876, Part II, 
page 549 : 1880, page 2062 ; 1885, page 332 ; 1895, page 2838 ; 1899, 
page 3001 ; and 1900, page 3996. 


Receipts and shipments hp vessel. 


Calendar year. 

Received. 

Shipped. 

Calendar year. 

Received. 

Shipped. 

1896. . 

Tons. 

30,749 

29,077 

29,085 

35,625 

32,410 

36,925 

Tons. 

1 410 

1902 

Tons. 

33, 868 

Tons. 

1897. . . 

1903 

28,411 
22, 878 


1898- 


1904 

■ 257 

1899 


1905 - 

41,759 

25,616 

540 

1900.. 

282 

1906 

284 

1901.. ■ 








RIVEE AKD HAEBOK IMPEOVEMENTS. 


685 


July 1, 1906, balance unexpended $4,993. 31 

Amount appropriated by river and harbor act approved March 2, 1907. 2, 500. 00 


7, 493. 31 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 241. 00 


July 1, 1907, balance unexiiended 7,252.31 

July 1, 1907, outstanding liabilities 2, 500. 00 


July 1, 1907, balance available 4, 752. 31 

July 1, 1907, amount covered by uncompleted contracts 3, 000. 00 

(See Appendix O O 10.) 


11, Removing sunken vessels or craft ohstriicting or endangering 
navigation, — A lighter sunk by ice at the mouth of Clinton Eiver, 
Michigan, during the spring freshet of 1907 was completel}^ removed 
during April under oral agreement at a total cost of $105.13. 

IMPROVEMENT OP WATERS CONNECTING THE GREAT LAKES. 

This district was in the charge of Col. Chas. E. L. B. Davis, Corps 
of Engineers. Division engineer, Col. G. J. L^ydecker, Corps of 
Engineers. 

1, Ship channel connecting waters of the Great Lakes heticeen Chi- 
cago^ Duluth,^ and Buffalo, — Before the Government commenced the 
improvement of this water route navigation through the natural 
channels of the rivers by boats drawing about 8 feet of water was dif- 
ficult and dangerous. Twelve feet draft ivas available through St. 
Marys Eiver after dredging the middle channel through Lake George 
in 1858. The freight was largely carried by sailing vessels, and these 
and the feAV steamboats were limited in size to less than the dimen- 
sions of the State locks at the Sault, which were 350 feet long and 70 
feet wide, with about 12 feet depth of water on the sills. Improve- 
ments were resumed by the Government in 1870, and the total com- 
merce passing the canal that year was less than 540,000 tons. The 
completion oi the Weitzel lock in 1881 and the simultaneous deepen- 
ing of the Lake George channel permitted an increased draft to 16 
feet at mean stage of water. 

Prior to 1892 the improvement of this waterway was limited to 
individual places and local work, explained elsewhere under the heads 
of St. Marys Eiver, Hay Lake, St. Clair Flats Canal, and Detroit 
Eiver. 

The present project was adopted by the river and harbor act of 
July 13, 1892, the object being to provide a navigable depth of 20 
feet by excavating channels to a minimum width of 300 feet through 
the shoal places in the specified waters, at an estimated cost of 
$3,340,000, the scope of improvement being limited to shoals not 
specially provided for by the then existing appropriations. 

Under approval of the War Department, dated October 20, 1892, 
operations were commenced in the spring of 1893, and by 1897 chan- 
nels of the prescribed depth of 20 feet, with widths of 300 feet or 
more, had been excavated through all the shoal areas originally speci- 
fied in the project. Since 1898 the work has consisted in increasing 
the width and depth of channels at angles, exposed places, and other 
critical points and in removing many isolated shoals of compara- 
tively small area that have been found to interfere with the safe navi- 
gation of the channel by the larger boats now in commission. 
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The project contemplated a depth of 20 feet below the mean water 
surfaces as determined by gauge readings up to the time of the 
project, viz, 601.5 for Lake Superior, 584.2 for St. Marys River at foot 
of Saiilt locks, 581.1 for Lake Huron, 575.5 for Lake St. Clair, and 
572.6 for Lake Erie, referenced in feet above mean tide. New York. 
The dail}^ variations in the water surface, usually very small in calm 
weather, may reach 2 feet in variable weather, or even 6 to 8 feet in 
severe storms on Lakes Superior and Erie. The changes in the 
monthly mean elevations of water surface may amount to from foot 
to 2 feet in a single year, or as much as 4 feet in forty years," such 
changes being due to variations in annual precipitation, evaporation, 
and other causes. Since 1892 the prevailing water levels of Lakes 
Huron, St. Clair, and Erie have been almost continuously below the 
above-named elevations, and in consequence the actual draft available 
has been 17 to 19 feet. References for extended information are given 
in Annual Report of Chief of Engineers for 1904, page 582. 

The total expenditure on the improvement to June 30, 1907, was 
$3,328,602.80. 

The present commerce is about ninety-six times that of 1870, thirty- 
nine times that of 1880, six times that of 1890, and more than double 
that of 1900. Operations during the fiscal year ending June 30, 
1907, were as follows : 

In St. Marys River the channel through Round Island shoal 1 was 
widened about 200 feet and through shoal 2 about 175 feet, and depth 
was made to 23 feet below 601.5. The work on shoal 1 is completed, 
and the improved channel is now 1,000 feet wide; about one month’s 
work of diver with derrick boat, under contract now in force, remov- 
ing ridges left by dredges, will complete the work on shoal 2 and 
provide a channel 975 feet wide, with a clear depth of 23 feet below 
601.5. 

The channel through Vidal shoals was deepened to 22 feet below 
601.5 for a portion of the proposed width; from eighty to one hun- 
dred days’ work of diver with derrick boat will be required to com- 
plete this improvement, which will provide a channel approach to 
the canal above the locks with a least width of 1,000 feet and a depth 
of 22 feet for a distance of 4-| miles. 

The unexpended balance of previous appropriations will suffice for 
all work required to complete the improvements contemplated by the 
present approved project, providing $11,397.20 for completion of the 
Vvudening of the channel through Round Island shoal 2 and for deep- 
ening Vidal shoals from 21 to 22 feet and contingencies. 

jSt. Clair River , — Regulations governing the use of channels at 
Stag Island were promulgated by the Secretary of War under date 
of January 8, 1907, and concurred in by the Canadian government, 
and watchmen Avere stationed at this point to report all violations. 

The amount of freight carried through the St. Marys River section 
of the channel during the navigation season of 1906 was 51,751,080 
tons, valued at $537,463,454, exclusive of local traffic of about 
1,500,000 tons. Statistics of traffic through the Detroit River indi- 
cate that 63,808,571 tons of freight, valued at $662,971,053, passed 
during the season. 

It is believed that to attribute to the improvement in channels the 
difference in freight rates of 1900 (1.18 mills per mile-ton) and 1906 
(0.84 mills per mile-ton) would not exaggerate the effect of such 
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improvements, especially in view of the great increase in size and 
tonnage of lake vessels, due to the greater permissible draft, the car- 
rying capacity of freight steamers having increased from about 8,000 


tons in 1900 to 13,000 tons in 1907. 

July 1, 1906, balance iinexpendecH $80,496.40 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 69,099.20 

July 1, 1907, balance unexpended 11,397.20 

July 1, 1907, outstanding liabilities- 4, 662. 91 

July 1, 1907, balance available 6,734.29 

July 1, 1907, amount covered by uncompleted contracts 2,380.91 

(See Appendix P P 1.) 


St, Marys River at the falls,^ Commercial navigation 

of the falls, or rapids, of this river at Saiilt Ste. Marie was impracti- 
cable until 1855, when the State of Michigan constructed a canal 
which provided a navigable channel for vessels whose draft was 11.5 
feet at mean stage of water, at a cost of about $1,000,000, the proceeds 
of 750,000 acres of land granted by the United States Congress. 
This improvement was completed in i855, the double-lift lock having 
tandem chambers 350 feet long and 70 feet wide, with gate openings 
of 70 feet arranged for 9 feet average lift at each lock, and the canal 
being about 5,700 feet long, with an available width of 64 feet and a 
top width of 100 feet. The commerce in 1870 was about 540,000 tons 
per year. 

In 1870 the United States entered upon a project for increasing the 
canal to at least 100 feet width, replacing the stone slope walls with 
timber revetment piers, building a new lock, and providing for 16 feet 
draft. The new lock (now known as the Weitzel lock) was opened to 
traffic in 1881, its single chamber being 515 feet long and 80 feet wide, 
narrowed at gate openings to 60 feet and arranged for 18 feet average 
lift. The cost of the w'ork from 1856 to 1885, inclusive, was 
$2,875,692, including $10,000 diverted from the 1864 Great Lakes 
appropriation. A rapidly increasing commerce developed as a result 
of these improvements. 

The project presented in reports dated October 18 and December 
22, 1886, provided for building, on the site of the old State locks, a 
new lock with a single lift of 16 to 21 feet, the chamber being 800 feet 
long b}^ 100 feet wude, with 21 feet of water at mean stage on the miter 
sills ; also for deepening the canal and its approaches, all at an esti- 
mated cost of $4,738,865. By authority of river and harbor act of 
August 5, 1886, work under this i9roject was begun under War Depart- 
ment approval dated October 28, 1886, and the essential features of 
the project were so far completed in 1896 as to permit the new lock to 
be opened to navigation August 3 of that year. This lock has since 
been known as the Poe lock. Later work has consisted in completing 
the deepening of the canal and its approaches, rebuilding and extend- 
ing canal piers, grading and improving canal grounds, etc. 

The river andliarbor act of June 13, 1902, authorized the following- 
diversions from existing funds, namely, $20,000 for special improve- 
ment at Sailors Encampment, $20,000 for salaries and expenses of the 
International Waterways Commission, and $85,000 estimated as the 
amount required to complete certain improvements at St. Clair Flats 
Canal, for which existing funds were insufficient. The act also pro- 
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vided for extending the work at the falls so as to include widening 
and further improvement of the canal above the locks in accordance 
with the project submitted in House Document No. 128, Fifty-sixth 
Congress, second session, but made no additional oppropriation 
therefor. 

The river and harbor act of March 3, 1905, authorized the expend- 
iture under continuing contract of $1,020,000 for widening canal as 
proposed in project submitted in House Document No. 215, Fifty- 
eighth Congress, third session. Of this $1,020,000 there remains to 
be appropriated $250,000, and this amount can be profitably expended 
during the fiscal year ending June 30, 1909, to be applied to rock and 
earth excavation, concrete revetment walls, timber piers, filling, mov- 
able dams, including head gates, and to superintendence and con- 
tingencies, all in accordance with project above mentioned. 

The river and harbor act of March 2, 1907, adopted a project for 
the construction of a new lock, with a separate canal, in accordance 
with plan 3 ” set forth in House Document No. 333, Fifty-ninth 
Congress, second session, at an estimated cost of $6,200,000, of which 
$1,200,000 has been appropriated and the balance authorized to be 
expended under continuing contract. 

Commerce is now about ninety-six times that of 1870, thirty-nine 
times that of 1880, six times that of 1890, and more than twice that 
of 1900. (For details see p. 690.) 

The water surface, usually changing slowly, may have an extreme 
range of 6 feet in a few hours, and the monthly mean elevation of 
water surface may change as much as 2 feet in one year or 4 feet 
during forty years. 

During the fiscal year bids were received for widening the canal 
above the locks to provide a new channel 108 feet wide, but as the 
title to the lands deeded to the United States for this purpose was 
not considered adequate, no contract was entered into for the work. 
As the river and harbor act of March 2, 1907, provided for the 
acquisition and immediate occupancy of the land needed for this 
improvement, new specifications were prepared, and a portion of the 
land needed has been acquired. 

Plans for a movable dam, to serve both the present and the widened 
canal, have been prepared, and a portion of the substructure has been 
built, $17,975.93 having been expended on this item. 

The purchase of lands included three lots, containing a total of 
about 0.43 acre, located north of Water street, at a cost of $36,200, 
and a tract on north side of canal, containing 6.52 acres, at a cost of 
$1. Also that part of River street located north of Water street, 
deeded by the city of Sault Ste. Marie to the United States for 
the nominal consideration of $1. 

The work on the project for a new canal and lock has been confined 
to surveys and studies for lock construction. 

The works of the Michigan Lake Superior Power Company and the 
Chandler-Dunbar Water Power Company were inspected, and opera- 
tions under their permits were supervised, as set forth in special reports. 

The total expenditures to June 30, 1907, under present project are 
$4,597,642.43, of which amount $20,000 was applied to Sailors En- 
campment, $1,704.22 to expenses of International Waterways Com- 
mission, and $86,491.28 to the St. Clair Flats Canal, leaving an 
unexpended balance of $2,117,926.79, The balance of the $20,000 
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diversion ($18,295.78) for International Waterways Commission was 
transferred to the Commission. 

The commerce passing the falls during the navigation season of 
1906, a period of eight months and nine days, amounted to 51,751,080 
tons of freight, valued at $537,463,454. The number of passengers 
reported during the same period was 63,033. 

More detailed information may be found in Annual Eeport of the 
Chief of Engineers for 1886, pages 1792 to 1808. 


CANAL WIDENING, ETC. 

July 1, 1906, balance unexpended $831, 654. 57 

Amount appropriated by sundry civil act approved March 4, 1907_ 250, 000. OO 


1, 081, 654. 57 

June 30, 1907, amount expended during fiscal year, for works of 

improvement ; a 103^ 727. 78 


? July 1, 1907, balance unexpended 917, 926. 79 

. July 1, 1907, outstanding liabilities 2, 645. 88 


July 1, 1907, balance available 915, 280. 91 

Amount (estimated) required for completion of existing project-- 250,000.00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 250, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

NEW LOCK AND CANAL. 

Amount appropriated by river and harbor act approved March 2, 


July 1, 1907, balance unexpended 1, 200, 000. 00 

Amount (estimated) required for completion of existing project. 5,000,000.00 

CONSOLIDATED. 

July 1, 1906, balance unexpended $831, 654. 57 

Amount appropriated by river and harbor act approved March 2, 

1907 1,200,000.00 

Amount appropriated by sundry civil act approved March 4, 1907. 250, 000. 00 


2, 281, 654. 57 

June 30, 1907, amount expended during fiscal year, for works of 
imiirovement « 163, 727. 78 


July 1, 1907, balance unexpended 2, 117, 926. 79 

July 1, 1907, outstanding liabilities 2, 645. 88 


July 1, 1907, balance available 2, 115, 280. 91 


ximount (estimated) required for completion of existing project: 

Canal widening, etc $250, 000. 00 

New lock and canal 5, 000, 000. 00 

5, 250, 000. 00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement (widening canal), in addi- 
tion to the balance unexpended July 1, 1907 250, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix P P 2.) 


a Includes $86,491.28 expended for improving St. Clair Flats Canal, Michigan, 
and $4.17 paid by Treasury Department, account of Duluth, South Shore and 
Atlantic Railway Company. I 
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8, Oferating and care of St. Marys Falls Canal^ Michigan . — This 
service is provided for by the permanent indefinite appropriation for 
operating and care of canals and other works of navigation under the 
provisions of section 4 of the river and harbor act of July 5, 1884. 

The former conditions and results of improvement are the same as 
above stated for St. Marys Eiver at the falls. 

During the fiscal year ending June 30, 1907, the United States canal 
was open to navigation two hundred and thirty '■nine days, the closed 
season being from December 18, 1906, to April 22, 1907, inclusive. A 
total of 15,653 vessels, aggregating 33,716,538 registered tons, and 
carrying 45,013,198 tons of freight and 29,248 passengers, passed 
through the locks in 9,925 lockages. The Canadian canal at Sault 
Ste. Marie, Ontario, open two hundred and forty-five days, made 
4,183 lockages and passed 5,788 vessels, with an aggregate registered 
tonnage of 8,563,889, and carrying 9,648,421 tons of freight and 
31,618 passengers. The combined traffic through the two canals 
amounted to 54,661,619 tons of freight and 60,866 passengers. 

The principal items of freight during the past fiscal year through 
both canals were: Iron ore, 36,830,506 tons; coal, 10,i77,945 tons; 
flour, 6,626,667 barrels; Avheat, 92,933,768 bushels; other grain, 
50,464,395 bushels; lumber, 845,456 M feet B. M., and general mer- 
chandise, 1,059,547 tons. 

Other statistics in relation to this traffic and commerce for the 
calendar season of 1906 are summarized in the following statements: 


Summary of St. Marys River commerce, via American and Canadian canals, 
during the calendar season of 1906, viz, from April IS to December 22, 1906, a 
period of two hundred and fifty -four days. 


Total freiglat carried, tons 

Total net registered tons 

^Total-mile tons 

Total valuation placed on freight carried 

Total amount paid for freight ti*ansportation 

Total number of registered vessels using canals 

Total number of passages by unregistered crafts carrying 

freight 

Total valuation placed on registered vessels - 

Total number of passengers transported 

Average distance freight was carried, miles 

Average cost per ton for freight transportation 

Average cost per mile per ton, mills 

Average value per ton of freight carried 

Time American canal was operated, days 

Time Canadian canal was operated, days 

Freight carried by — 

Registered vessels, tons 

Unregistered vessels, tons 

American vessels, per cent 

Canadian vessels, per cent 

Passengers carried by — 

American vessels, per cent 

Canadian vessels, per cent 

Average number of vessels passing per day — 

Through Poe lock 

Weitzel lock 

Canadian lock 

Poe, Weitzel, and Canadian locks 


51 , 751 , 080 
41 , 098,324 
43 , 596 , 953 , 680 
$ 537 , 463 , 454 
$ 36 , 666 , 889 
879 

810 

$ 94 , 532 , 500 
63 , 033 
842.4 
$ 0 . 71 
.84 
$ 10 . 39 
249 
253 

51 , 652 , 262 
98 , 818 
95 
5 


43 

57 

40 

28 

22 

87 


The total expenditure on this account from 1881, when the Weitzel 
lock w''as first put in service, to June 30,1907 (excluding $9,151.11 
outstanding liabilities), amounts to $1,491,301.99, of which $7,364.18 
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related to operations during the past fiscal year. The growth of 
traffic during the same period is shown by the tabular statement which 
follows : 

Freight truffle hy calendar years. 



Tons, 


Tons. 

1881 

1,567,741 

2,029,521 

2,267,105 

2,874,557 

3,256,628 

4.527.759 

5, 494, 649 
6,411,423 
7,516,022 
9,041.213 

8.888.759 
11,214,333 
10, 796, 572 

1894 

13, 195, 86C 
15, 062, 58C 
16,239,061 
18, 982, 76£ 
21, 234, 66^ 
25,255,81C 
25, 643,07? 
28,403,06? 
35, 961, 14f 
34, 674,43- 
31, 546, lOf 
44, 270, 68C 
51,751,08C 

1882 

1895 

1883 

1896 

1884 

1897 

1885 

1898 

1886 

1899 

1887 

1900 

1888 

1901 

1889 ^ 

1902 

1890 

1903 

1891 

1904 

1892 

1905 

1893 

1906 




For effect of channel improvement on freight rates, see remarks 
under this head in report of ship channel connecting waters of the 
Great Lakes between Chicago, Duluth, and Buffalo. 

(See Appendix P P 3.) 

4. Hay Lake and Neehish channels., St. Marys River., Michigan . — 
The original condition of this waterway included rapids and shoals 
characteristic of St. Marys River, and though passible for small craft 
with 3 to 5 feet draft, the channel was not navigable for commercial 
purposes before improvement. The project for that part of the 
river below the canal provides for a channel 1,500 feet wide from the 
canal piers to upper entrance to Hay Lake. 

The original project of improvement of 1882 contemplated the 
excavation of channels 17 feet deep and 300 feet wide through all 
obstructed portions of the Hay Lake route b,y way of the Middle 
Neebish, but this project was modified in 1886 to provide a depth 
of 20 feet and to widen at angles and other critical places, at a total 
estimated cost of $2,659,115, and the modified project was adopted 
by river and harbor act of August 5, 1886. The work of improve- 
ment was commenced in 1883, under War Department approval of 
October 27, 1882, and by 1894 wmrk had so far progressed that^ the 
route was opened to commerce June 7 of that 3^ear, though full width 
and depth of channel had not been obtained, and since that time 
several shoals in the deep-water section of the lake have been removed 
and the dredged channels have been widened at critical places. i 

The river and harbor act of June 13, 1902, appropriated $500,000 
and authorized work up to $4,000,000 more (all of which has been 
appropriated) for improving Middle and West Neebish channels to 
provide for the commencement and prosecution of the project outlined 
in the preliminary report of June 4, 1900 (Annual Report of the 
Chief of Engineers for 1901, p. 3200), and the river and harbor act 
of March 3, 1905, appropriated $500,000 and authorized work up to 
$750,000 more for improving Flay Lake and Neebish channels for con- 
tinuing this improvement, all of the last-named amount now remain- 
ing to be appropriated. 

The part of the project outlined in the above-named reports rela- 
tive to the river below the canal which has been covered by these 
two acts is to provide a channel 1,500 feet wdde from the Sault locks 
to the upper entrance to Hay Lake; to widen and deepen the upper 
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entrance channel into Hay Lake so as to give a least width of 600 feet, 
with clear depth of 21 feet at low water; to excavate a new channel 
having least width of 300 feet and low -water depth of 21 feet between 
Hay Lake and Mud Lake by way of the West Neebish; and to deepen 
the Middle Neebish channel to give depth of 21 feet at low water, 
leaving its width unchanged. The effect of the execution of this 
project Avill be to provide a clear navigable depth of 21 feet from 
St. Marys Falls Canal to Lake Huron, the least width being 300 feet 
where tAvo channels are jirovided, one for upbound and one for down- 
bound boats, and 600 feet at all other places. 

Under the head of Middle and West Neebish channels the sundry 
civil act of March 3, 1903, appropriated $800,000, that of March 3, 
1905, $1,200,000; that of June 30, 1906, $1,000,000, and that of March 
4, 1907, $1,000,000, completing the appropriations authorized for this 
project. The total amount expended to June 30, 1907, on the Hay 
Lake and Neebish projects combined Avas $6,472,623.45. 

The loAver approach channel to the canal, extending 2 miles to 
Little Rapids, upon completion of present contracts in August or 
September, 1907, aauII be 1,500 feet wide and 21 feet deep beloAv 580.3. 

The upper entrance channel to Hay Lake is noAV 600 to 1,700 feet 
Avide, and, upon completion of a small area below Six-mile Point, will 
have a least depth of 21 feet at mean Ioav Avater to the 21-foot contour 
in Hay Lake. The loAver entrance channel through the Middle 
Neebish Rapids has a width of 300 feet for a distance of 5 miles and a 
depth of 20 feet at mean stage of water. 

For the 8 miles through Little Mud Lake and past Sailors Encamp- 
ment into Mud Lake the channel is 300 feet Avide for 2-^ miles, and 
upward of 600 feet for remainder of distance, and all Avas dredged 
to a depth of 21 feet at mean stage of Avater. This channel is pro- 
Auded with range lights and gas buoys as aids to night navigation, 
and as it is noAv 5 feet deeper and 11 miles shorter than the old chan- 
nel by the Ava}^ of Lake George, the latter route has been practically 
abandoned except for rafts. The artificially improved channel Avay 
in St. Marys River betAveen Lakes Superior and Huron by the Middle 
Neebish route is 22-| miles long. 

The commerce during the season of 1906 amounted to 51,751,080 
freight tons. 

The West Neebish route is closed to navigation, and that channel 
Avill not be opened till completion of the rock section early in 1908. 

The water surface, usually changing sloAvly, may rise or fall 2 feet 
during a severe storm, and the monthly mean may change as much 
as 2 feet in one year or 4 feet during forty years. 

More extended information, wdth sketches and maps, may be found 
in Annual Reports of the Chief of Engineers for 1886, pages 1792- 
1808 (special history), and 1895, pages 2866 and 3052. 

During the fiscal year the deepening of the channel from Little 
Rapids to Six-mile Point Avas completed. 

The channel across the flats of Hay Lake entrance to West Neebish 
was completed and 94 per cent for the Mud Lake fiats and 82.3 per 
cent for the section at West Neebish, including the limestone rock. 

The estimated amount to complete continuing contracts (including 
payment of outstanding liabilities) is $710,000. 

The funds on hand, amounting to $849,116.36, Avill be applied to 
payment for rock excavation, revetment walls, dredging, cribs for 
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lights, superintendence and contingencies, all in accordance with the 
approved project. 

Under the Hay Lake and Neebish project the widening of the 
entrance angle to the Middle Neebish was completed, providing a 
channel about 800 feet wide with a depth of 21 feet at low-water 
stage. 

About 40 per cent of the deepening of the channel over Shoal 28 
in Mud Lake was done. 

The funds on hand amount to $337,375.19, and $500,000 additional 
will be needed for work during the fiscal year ending June 30, 1909, 
to be applied to payment for dredging, constructing and placing cribs 
for lights, superintendence and contingencies, all in accordance with 
approved project. 

For statistics of commerce and effect of channel improvements on 
freight rates attention is invited to remarks on these subjects in 
reports for operating and care of St. Marys Falls Canal, Michigan, 
and for ship channel connecting waters of the Great Lakes between 
Chicago, Duluth, and Buffalo. 

MIDDLE AND WEST NEEBISH CHANNELS. 


July 1, 1906, balance unexpended $1, 203, 408. 72 

Amount appropriated by sundry civil act approved March 4, 1907_ 1, 000, 000. 00 

2, 203, 408. 72 

June 30, 1907, amount expended during fiscal year, for works of 
improvement ^ 1, 354, 292. 36 

July 1, 1907, balance unexpended 849, 116. 36 

July 1, 1907, outstanding liabilities 289, 628. 00 

July 1, 1907, balance available 559, 488. 36 

July 1, 1907, amount covered by uncompleted contracts 429, 515. OO 


HAY LAKE AND NEEBISH CHANNELS. 


July 1, 1906, balance unexpended $405, 050. 67 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 67, 675. 48 

July 1, 1907, balance unexpended 337, 375. 19 

July 1, 1907, outstanding liabilities 8, 666. 00 

July 1, 1907, balance available 328,709. 19 

July 1, 1907, amount covered by uncompleted contracts 31, 054. 00 

Amount (estimated) required for completion of existing project— 750,000.00 

f Amount that can be iirofitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 
unexpended July 1, 1907 500, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix P P 4.) 

5. St, Clair Flats Canal,) Michigan , — Before the Government com- 
menced work, in 1855, at this locality, boats were obliged to follow 


a Includes $18.03 paid by Treasury Department, account of Michigan Central 
Railroad Company ; $12.08 paid by Treasury Department, account of Duluth, 
South Shore and Atlantic Railway Company, and $2.85 paid by Treasury De- 
partment, account of Superintendent of Documents. 


694 EEPOET OF THE CHIEF OF ENGIHEEES, U. S. AEMY. 

the natural channels of the St. Clair Eiver, where the draft was less 
than 11 feet, in order to get from the river into Lake St. Clair. 

Between 1855 and 1865 the Government spent $45,000 in gaining 
1 or 2 feet depth temporarily through these channels. The present 
improvement dates from 1866, and proposed a straight dredged cut 
across a flat where the dejpth was only about 6 feet, the object being 
to secure 13 feet depth over 300 feet width of channel, modified in 
1872 to give 16 feet, and in 1886 to give 18 and 20 feet, all at a total 
cost of $1,326,060, as adopted by the river and harbor acts of June 
23, 1866, and September 19, 1890, and approved by the War Depart- 
ment under various dates from 1866 up to October 9, 1890. This 
work was practically completed to 18 feet depth by 1892, after which 
it was incorporated into the 20-21- foot ship channel. 

The dredged material was deposited so as to form dikes on each 
side of the cut, the channel faces of which are sustained by sheet-pile 
revetments. In its present condition the width of waterway between 
revetments is 292 feet, depth of water 20 feet at mean stage, and 
length of each lateral dike 7,221 feet. 

The water surface, usually changing slowly, may rise or fall 2 feet 
during a severe storm, and the monthly mean may change as much 
as 2 feet in one year, or 4 feet during forty years. 

The river and harbor ant of June 13, 1902, appropriated $330,000 
and authorized the diversion from the St. Marys Eiver appropriation 
of as much more as might be needed to commence and complete a 
second channel of 20 feet depth and 300 feet width alongside the 
existing channel, so as to provide two separate channels. 

The total amount appropriated for this improvement from its 
beginning in 1866 is $1,094,810, all of which has been expended, in 
addition to $86,491.28 diverted from the appropriation for “ Improv- 
ing St. Marys Eiver at the falls,” making the total expenditures 
$1,181,301.28. 

During the fiscal year work for the construction of the new chan- 
nel was completed. . The lower pierhead and 74 linear feet of revet- 
ment were built and 783,564 cubic yards of material excavated. The 
new channel was dredged 300 feet wide for 17,460 linear feet below 
the upper light-house. 

Since commencing the work of constructing the new channel the 
upper and lower pierheads and 7,220 linear feet of revetment have 
been built and 2,044,801 cubic yards of material excavated. This 
new channel was opened to commerce on September 3, 1906. 

The commerce through the St. Clair Flats Canal during the season 
of 1906 was 60,589,441 tons of 2,000 pounds. Its estimated value is 
$629,524,292. 

For effect of channel improvements on freight rates see remarks 
under this head in report of ship channel connecting waters of the 
Great Lakes between Chicago, Duluth, and Buffalo. 

July 1, 1906, balance unexpended ?59, 232. 74 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement — — <159,232.74 

(See Appendix P P 5.) 

6, Opemting and care of St. Glair Flats Oanal^ MicMgan .^ — This 
service is provided for by the permanent indefinite appropriation for 

“In addition to this amount $86,491.28 was expended from the appropriation 
for “ Improving St Marys River at the falls.” 
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operating and care of canals and other works of navigation under the 
provisions orf section 4 of the river and harbor act of July 5, 1884. 

Operations for the past fiscal year were of the same routine char- 
.acter as those carried on since the canal was opened to traffic in 1871, 
viz, a custodian was present during the season of navigation to watch 
the passage of vessels, enforce regulations respecting traffic through 
the canal, and supervise all work provided for the care and repair 
of the canal dikes. 

Eepairs were made to the sheet piling on the east side of the east 
dike, tie-rods were placed where needed, and rock was placed in the 
lower end of the east dike and on the berms around the ujoper and 
lower ends of the west dike. 

The expenditure to June 30, 1907, was $159,906.95 (excluding 
$668.51 estimated outstanding liabilities), of which $384.31 Avas for 
the service of the preceding year. 

(See Appendix P P 6.) 

7. Detroit River ^ Michigan , — Before improvement the shoalest part 
of the channel through Detroit Eiver was at the Limekiln Crossing, 
where the normal depth Avas from 12-| to 15 feet over a bottom of 
solid rock. 

The water surface, usually changing sloAvly, may rise or fall from 
a few inches during many days of calm weather to about 4 feet during 
severe storms and to about 6 feet during short, severe hurricanes, 
and the monthly mean may change as much as 2 feet in one year or 
4 feet in forty years. 

The first project of 1874 jDrovided for a winding channel of at 
least 20 feet depth, o\^er 300 feet Avidth; modified in 1883 so as to 
someAvhat straighten such channel; in 1886 to gh^e 400 feet width, 
and in 1888 to giA^e 440 feet AAudth. The general deiDth above and 
beloAv the Limekiln was 20 feet or more, but the bed of the riA^er Avas 
studded with large boAvlders and rocky shoals, Avhich limited the safe 
navigable depth to scant 15 feet through a distance of about 12 miles. 

A general project of improA^ement was thereupon adopted in 1892 
providing for the I’emoval of all obstructwe shoals betAveen the city 
of Detroit and Lake Erie, Avith a aucav to obtaining a through channel 
with a least width of 600 feet and a navigable depth of 20 feet, at a 
total estimated cost of $1,554,500, as adopted by river and harbor 
acts of July 13, 1892, and March 3, 1899, and as approA^ed by the 
War Department at various dates from 1892 up to July 3, 1899. All 
of this amount has been appropriated and expended. 

The riA'er and harbor act of June 13, 1902, adopted a new project 
to provide 21 feet minimum loAv-water depth over 600 feet minimum 
width of channel from Detroit through Detroit Eiver to Lake Erie, 
at an estimated cost of $3,750,000. (See Annual Eeport of the Chief 
of Engineers for 1905, pp. 2292-2296.) This project was later modi- 
fied in accordance Avith approval of the War Department, dated 
November 12, 1904, to permit of slightly shifting the location of the 
proposed channel at Bar Point shoals, mouth of Detroit Eiver, with- 
out increasing the cost. 

This project has been prosecuted under continuing contracts, and the 
river and harbor act of March 2, 1907, authorized still further prose- 
cution to the extent of $150,000, yet to be appropriated. 

The channel to Wyandotte, Mich., AAms improA^ed in 1904. 
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The river and harbor act of March 2, 1907^ also appropriated 
$2,000,000 and authorized work under continuing contract up to 
$4,670,950 more (yet to be appropriated), for the commencement and 
prosecution of a new project, plan B, to provide a second channel at 
the mouth of Detroit Kiver, 22 feet deep from the present channel at 
Grosse Isle south channel range to a junction with the same channel 
at Detroit Eiver light-house and a new outlet thence (east route) 
into Lake Erie with widths of 300 feet out to Bar Point and 800 feet 
thence to deep water in Lake Erie. The estimated cost of this project 
is $6,670,950. 

The total expenditure on the improvement up to June 30, 1907, 
was $3,187,849.20. As a result of the work done to that date, a chan- 
nel ranging from 500 to 1,200 feet in width was obtained, in which 
there was a least depth of 17 feet at the minimum low- water stage of 
570.8 at Lake Erie and from 19 to 21 feet through most of the 
distance. 

For the head of the river, at Grossepoint, a preliminary examina- 
tion was favorably reported on December 26, 1888, followed by sur- 
vey reports of February 8, 1890 (printed together as H. Ex. Doc. 
Ho. 200, 51st Cong., 1st sess. ; also Annual Report of Chief of Engi- 
neers for 1890, pp. 2749-2752). 

More extended information may be found as follows: Annual 
Reports of Chief of Engineers for 1891, pages 2794-2801 (special 
history); 1896, page 2758 (map), and 1904, pages 3140-3148; also 
House Document Ho. 160, Fifty-eighth Congress, second session 
(main channel to Wyandotte, Mich.), and House Document Ho, 266, 
Fifty-ninth Congress, second session (ship channel connecting waters 
of the Great Lakes) . 

The commerce for the calendar year 1906 was 63,808,571 freight 
tons, which was mainly through freight from Lake Erie to Lakes 
Superior and Michigan, or from those places to Detroit, being about 
25 per cent greater than that for 1902. 

Work under the 1902 jiroject, which provides for a channel with a 
least width of 600 feet and a depth of 21 feet at a Lake Erie stage of 
570.8 feet, was performed during the fiscal year under continuing 
contracts at Limekiln Crossing, Bois Blanc Island range, Amherst- 
biirg reach, Hackett range, and Bar Point shoals. 

Work under the 1907 project for the improvement of a second 
channel at the mouth of Detroit Eiver has been limited to the mak- 
ing of surveys and the preparation of specifications for the governing 
of contracts. 

Extensive surveys were also made relating to present and future 
work. 

For effect of channel improvements on freight rates see remarks 
under this head in report of ship channel connecting waters of the 
Great Lakes between Chicago, Duluth, and Buffalo. 

Additional funds to the extent of $1,650,000 will be required for 
the prosecution of the project for improvement of the lower Detroit 
Eiver during the year ending June 30, 1909, of which amount 
$150,000 will be applied principally to the widening and deepening of 
the channel at Limekiln Crossing and Hackett range, and $1,500,000 
will be applied to the improvement of the second channel at plan B. 
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PLAN A, 21-foot channel. 


July 1, 1906, balance unexpended $942, 245. 53 

Amount appropriated by river and harbor act approved March 2, 

1907 150, 000. 00 


1, 092, 245. 53 

June 30, 1907, amount expended during fiscal year, for works of 


improvement « 425, 594. 73 

July 1, 1907, balance unexpended 666, 650. 80 

July 1, 1907, outstanding liabilities 201, 570. 00 

July 1, 1907, balance available 465, 080. 80 

July 1, 1907, amount covered by uncompleted contracts 400, 600. 00 


Amount (estimated) required for completion of existing project__ 1,450,000.00 


'Amount that can be profitably expended in fiscal year ending 
June 30, 1909, for works of improvement, in addition to the 

balance unexpended July 1, 1907 150, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

PLAN B, 22-foot channel. 

Amount appropriated by river and harbor act approved March 2, 


1907 $2, 000, 000. 00 

July 1, 1907, balance unexpended 2, 000, 000. 00 


Amount (estimated) required for completion of existing project— 4,670,950.00 


’Amount that can be profitably expended in fiscal year ending 
June 30, 1909, for wmi’Es of improvement, in addition to the 

balance unexpended July 1, 1907 1, 500, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897, 

CONSOLIDATED. 

July 1, 1906, balance unexpended ! $942, 245. 53 

Amount appropriated by river and harbor act approved March 2, 

1907, plan “A” 150, 000. 00 

Amount appropriated by river and harbor act approved March 2, 

1907, plan “ B ’’ 2, 000, 000. 00 


3, 092, 245. 53 

June 30, 1907, amount expended during fiscal year, for works of 

improvement ^ 425, 594. 73 


July 1, 1907, balance unexpended 2, 666, 650. 80 

July 1, 1907, outstanding liabilities 201, 570. 00 


July 1, 1907, balance available 2, 465, 080. 80 


July 1, 1907, amount covered by uncompleted contracts 400, 600. 00 

Amount (estimated) required for completion of exist- [plan “A” 1,450,000,00 

ing project [plan “ B ” 4, 670, 950. 00 


’Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 M, 650, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix P P 7.) 


a Includes $0.59 paid by Treasury Department, account of Lake Shore and 
Michigan Southern Railway Company. 

& Of this amount $150,000 is for 21-foot channel, plan A, and $1,500, 000 is for 
auxiliary channel 22 feet deep, in accordance with new project, plan B. 
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8. Removing sunken vessels or craft ohstmcting or endangering 
navigation. — The following obstructions were completely removed 
during the fiscal year: 

Tug Fannie Tuthill^ from channel in Lake St. Clair, total cost 
$535,90. 

Schooner City of Toledo^ from Detroit Kiver above Belle Isle 
bridge, total cost $2,300. 

Steamer Nelson Mills^ from channel in St. Clair Kiver, total cost 

$ 1 , 000 . 

A spar projecting from the wreck of the barge Checotah was 
removed by the U. S. tug Johnson, This wreck is situated in Lake 
Huron about 19 miles south of Harbor Beach, Mich., but does not 
form an obstruction to navigation. The total cost was $37.85. 

The floating cabin deck of the wrecked steamer New Orleans was 
removed from the track of vessels in Lake Huron and towed to 
shallow water by the U. S. tug Johnson. The total cost was $41.25. 

The wreck of the steamer Eliza H. Strong in Lake Huron, off 
Lexington, Mich., was partially removed by the underwriters, and it 
is expected that they will complete the work. Cost of examination of 
wreck, $57.97. 

The work of removing the Avrecked steamer Linden from St. Clair 
River was in progress. 

An unknown wreck was reported as a dangerous obstruction near 
Thunder Bay Island light-house by the XJ. S. Lake Survey steamer 
Search during June, 1907, and an allotment was requested for its 
removal, 

(See Appendix P P 8.) 

SURVEY MADE IK COMPLIAKCE VHTH RIVER AKD HARBOR ACT APPROVED 

MARCH 3, 1899. 

Report dated December 3, 1906, required by the river and harbor 
■act approved March 3, 1899, on survey of the connecting waters be- 
tween Lakes Superior and Huron with plan and estimate of cost of 
a neio lock at St. Marys Falls Canal^ Michigan.^ Avas submitted by the 
district officer and w^as transmitted to Congress and printed in Plouse 
Document No. 333, Fifty-ninth Congress, second session. The plan 
presented contemplates the construction of an additional lock with 
channel of approach independent of the existing canal at an esti- 
mated cost of $6,200,000. 

EXAMINATION AND SURVEY MADE IN COMPLIANCE AVITH RIVER AND HAR- 
BOR ACT APPROVED MARCH 3, 1905. 

Reports dated April 10, 1905, and January 12, 1906, required by the 
riA^-er and harbor act approved March 3, 1905, on preliminary exami- 
nation and survey of ship channel connecting the waters of the Great 
Lakes loetween Chicago.^ Duluth.^ and Buffalo.^ with a view to obtain- 
ing depths of 22 and 25 feet.^ respectively.^ and sufficient widths were 
submitted by the district officer and were revieAved by the Board of 
Engineers for Rivers and Harbors, |)ursuant to law. They were 
transmitted to Congress and printed in House Document No. 266, 
Fifty-ninth Congress, second session. A plan for improvement is 
presented Avhich contemplates the excavation of an auxiliary channel 
in Detroit River 22 feet deep and designated as plan B, east route, at 
an estimated cost of $6,670,950. 
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IMPROVEMENT OP HARBORS ON LAKE ERIE IN THE STATE OP OHIO. 

This district was in the charge of Lieut. Col. C. McD. Townsend, 
Corps of Engineers. Division engineer, Col. G. J. Lydecker, Corps 
of Engineers. 

L T oledo Harbor^ Ohio , — The harbor of Toledo is in the Maumee 
Eiver. The wharf frontage on the river extends over a distance of 
about 3 miles, the lower end of which is about 4 miles above the 
mouth of the river, at the head of Maumee Bay. 

Originally, in the bay, the least depth was 8.5 feet with a prevail- 
ing depth of 12 feet, while in the river the minimum depths were 14 
feet. 

In 1866 a project was adopted to dredge the channels of deepest 
water in the bay to a depth of 12 feet. The project was amended 
from time to time until 1887, when the old indirect channel had a 
minimum depth of 15 feet. 

In 1887 a project was adopted for a straight channel through Mau- 
mee Bay, with a depth of 17 feet and a tottom width of 200 feet. 
The estimated cost, including dikes or other channel protections, was 
$1,875,000.^ 

The project for a straight channel was amended in 1893 by increas- 
ing the width of outer section, about 3 miles long, to 300 feet. Since 
1892 the improvement has been extended to include the Maumee 
River. 

The total amount expended on original and modified projects prior 
to operations under existing project is $1,617,695.45. 

The present project was adopted by the river and harbor act of 
March 3, 1899, and is described in the Report of the Chief of En- 
gineers, 1898, pages 2693 to 2705, inclusive. It provides for a channel 
in the bay and river 400 feet wide and 21 feet deep to Fassett Street 
Bridge, and 200 feet wide and 21 feet deep for the section above the 
bridge, with a turning basin 500 feet wide at the uper end. A dike 
was also to be constructed 1,000 feet in length between the range lights 
in the bay. The estimated cost of the work was $1,005,000. A con- 
tinuing contract was authorized for its execution, the limit of cost 
being fixed at $950,000. 

Tte work contemplated by this project has been completed with the 
exception of the channel and basin above the Fassett Street Bridge, 
which has a width of only 100 feet. 

The total expenditure under the existing project to the close of the 
fiscal year ending June 30, 1907, was $862,446.37. 

The deepening of the bay to the Wheeling and Lake Erie Railroad 
bridge has been done under contract, and the deepening of the river 
above by the U. S. dredge Maumee, The dredging under this con- 
tract was completed October 9, 1905, a total of 5,854,456 cubic yards 
Jiaving been removed. 

During the past year the U. S. dredge Maumee excavated 51,301 
cubic yards above the Fassett Street Bridge and 2,718 cubic yards at 
the Lake Shore Railway bridge, making a total of 998,653 cubic yards 
excavated from the channel by this plant since the adoption of the 
present project. The dike between the range lights in the bay was 
finished September 2, 1906, completing all of the project under con- 
tinuous contract with The Lydon & Drews Company. 


700 EEPOET OF THE CHIEF OF EHGIHEEBS, IT. S. AEMY. 

Since the completion of this contract the U. S. dredge Burton has 
excavated 48,096 cubic yards from the Maumee Eiver between Mag- 
nolia and Ash streets and 195,801 cubic yards from the inner division 
of the straight channel, at a total cost of $27,239.19 for the main- 
teniuice of the chamiel. On June 30, 1907, the maximum draft that 
could be carried over the shoalest portion of the channel was 20 feet. 

The result’ of these expenditures has been to create and maintain 
a channel through Maumee Bay and river 400 feet wide and 20 feet 
deep to Fassett S^treet Bridge, a distance of 15 miles, and to a width of 
100 feet and depth of 20 feet for 1 mile above this bridge. The 
Maumee River is also navigable for vessels of 6-feet draft to Perrys- 
burg, 15 miles above the mouth. 

Tlie usual variations in the level of the water surface during the sea- 
son of navigation range from 1 foot above to 2 feet below mean 
lake level. Extreme fluctuations, due to Avind, of 7.9 feet above to 
7.1 feet below mean lake level have, however, been observed at Toledo. 

There has been a marked reduction in freight rates since the project 
w^as inaugurated, but this has been due not only to the work at this 
particular harbor, but to that at the other harbors along the lakes 
and the improvements in the channels connecting, as is shown by 
the report of the traffic passing through the Sault Ste. Marie, and 
it is impracticable to determine how much of this reduction is due to 
this particular improvement. 

There are sufficient funds for completing the project and for its 
maintenance during the fiscal year ending June 30, 1909, 

The commerce of Toledo for the calendar year 1906 amounted to 
4,522,280 tons, an increase of 908,891 tons over that reported for the 
calendar year 1905. 


July 1, 1906, balance unexpended $188, 377. 33 

Receipts from sales 1, 683. 44 


185, 060. 77 

.$52, 089. 42 
19, 344. 42 

71, 433. 84 


July 1, 1907, balance unexpended 113, 626. 93 

July 1, 1907, outstanding liabilities 11, 066. 12 

July 1, 1907, balance available 102, 560. 81 

July 1, 1907, amount covered by uncompleted contracts 1, 388. 85 

(See Appendix Q Q 1.) 

Port Clinton Harbor^ Ohio , — The harbor of Port Clinton is 
within the mouth of the Portage River. This river floivs into Lake 
Erie at a point about 13 miles hj land and 22 miles by water west of 
the city of Sandusky. In its natural condition the depth of water 
on the bar at the mouth of the river rarely exceeded 5 feet. 

The original project for its improvement was adopted in 1871 and 
slightly modified in 1872 and 1873. It provided for the construction 
of two parallel jetties extending outward from the mouth of the river 
to a depth of 10 feet in the lake, at an estimated cost of $90,000. 

The work done consisted mainly of sheet piling of oak plank, 
secured and reenforced by oak piles, with heavy oak waling pieces. 
The pierhead of the east jetty was a solid construction of piles and 


June 30, 1907, amount expended during fiscal year : 

For works of improvement 

For maintenance of improvement 
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stone, and 720 linear feet of west jetty consisted of a substructure of 
piles with superstructure of timber cribwork, both filled with stone. 

The jetties were extended to a depth of 10 feet in the lake in 1883, 
at which time the east jetty had been extended 2,180 linear feet and 
the west jetty 1,948 linear feet. These lengths were found ample for 
the requirements of this harbor, and in 1894, at which time a total 
expenditure of $76,000 had been made, it was recommended that the 
remainder of the estimated cost of executing the i^roject ($21,000) be 
expended for necessary?' repairs. 

The project since 1894 has therefore been one for maintenance, 
under which $25,000 has been expended. 

The result of these expenditures has been to produce a channel 11.3 
feet in depth, extending for one-half mile above the mouth of the 
Portage Piver, which was the maximum draft that could be carried 
June 30, 1907. A channel of 6 feet depth extends to Oak Harbor, 12 
miles above the mouth of the river. 

The project has had little effect on freight rates, as the commerce of 
the port is small. 

Plans and specifications have been prepared and a contract let for 
continuing the repair and reenforcement of the jetties under appro- 
priation of $3,000 for maintenance contained in the river and harbor 
act of March 2, 1907. 

The commerce of Port Clinton for the calendar year 1906 amounted 
to 11,930 tons, a decrease of 1,452 tons from that reported for the 
calendar year 1905. 

'July 1, 1906, balance unexpended .$1,859. 97 

Amount appropriated by river and harbor act approved March 2, 1907. 3, 000. 00 

4, 859. 97 

June 30, 1907, amount expended during fiscal year, for maintenance 
• of improvement 1, 859. 97 

July 1, 1907, balance unexpended.^- 3,000.00 . • 

July 1, 1907, outstanding liabilities 45. 94 

July 1, 1907, balance available^ 2, 954. 06 

(See Appendix Q Q 2.) 

S. Sandusky Hwrbor^ Ohio , — The harbor of Sandusky is in the 
lower part of Sandusky Bay, along the city front, the part nearest to 
the lake being about 2 miles from the bar which divides the waters 
of the bay from those of the lake. In its natural condition the depth 
was only such as the bay afforded, which was about 10 feet along the 
city front and from 9 to 12 feet thence to the lake. 

A long, flat sand bar divided the bay from the lake, this bar being 
cut through by a channel from 1,000 to 2,000 feet in width near its 
central portion. The southern part of the bar is called “ Cedar 
Point ” and the northern ‘‘ Sand Point.” Between these two points 
the currents between the bay and the lake had scoured out the chan- 
nel to a depth of not less than 18 feet for a distance of a mile or more. 

The first appropriation was made for a survey in 1826 and the first 
improvement was made in 1844, consisting in the construction of a 
dam to close a breach across Sand Point. With this exception, all 
the improvements made previous to 1896 consisted in deepening 
natural channels and in making a new straight channel from the city 
front to Cedar Point and in removing sand and bowlders from the 
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dock channel along the city front. Natural causes have washed away 
a greater part of Sand Point since 1826. 

In 1896 and subsequently the project was added to so as to provide 
for the construction of parallel jetties of stone upon mattress founda- 
tions extending from Cedar Point and Sand Point outward, with a 
view to confining and directing the flow of water to and from the 
bay. Provision was also made for the construction of certain spurs 
and mattresses for the protection of the channel near Cedar Point 
and at the point of the bar near the light-house. 

Under the original project thus modified there was expended 
$476,749.09. 

The present project, authorized by the river and harbor act of 
March 3, 1899, is described in the Annual Report of the Chief of 
Engineers for 1898, pages 2708 to 2716, inclusive. It provides for 
a jetty of stone upon brush mattresses extending from Cedar Point 
about 6,000 feet into the lake; for a west jetty 5,560 feet long on the 
opposite side of the channel, about 750 feet distant; for the protec- 
tion of the crest of the bar and shore of Sand Point with a low dam 
of brush and stone, and for a deflecting dike for inner bar 1,500 feet 
long, and dredging to 17 feet. The estimated cost was $425,796, of 
which $317,796 was for permanent works. By the river and harbor 
act of June 13, 1902, the project w^as modified so as to provide for 
dredging a channel 21 feet deep at mean lake level with a width of 
400 feet in the approaches to the harbor front and 300 feet in the 
harbor channel, at an estimated cost of $781,000, as described in the 
Report of Chief of Engineers, 1901, pages 3270 to 3277, inclusive. 
The estimated cost of the entire project as revised in 1903 was 
$1,135,000. 

The act of March 3, 1905, modified the project by omitting there- 
from the excavation of rock other than that already provided for by 
contract in the dock channel and fixed the limit of expenditures at 
$815,000, Continuing contracts in excess of cash appropriations were 
authorized by the same act to the amount of $480,000, of which 
$130,000 remains to be appropriated. The act of March 2, 1907, 
restored this work of rock removal to the project and appropriated 
$125,000 for maintenance and continuing the improvement. In the 
interim the city of Sandusky has removed considerable rock from the 
channel and remaining rock can be removed with the funds appro- 
priated for the purpose. 

The total expenditures under the present project for improving 
Sandusky Harbor to June 30, 1907, is $433,678.05, of which amount 
$24,675.46 was for maintenance during the past three years. Prior 
to that time the amount expended for works of improvement and 
for maintenance was so involved that it would be impracticable to 
separate them. 

Under the authorization contract for dredging about 2,000,000 
cubic yards of material in the straight channel and dock channel 
is being excavated, and under the appropriation of $125,000 in the 
river and harbor act of March 2, 1907, plans and specifications have 
been prepared and proposals invited for continuing the rock excava- 
tion in the dock channels. The excavation of the channel through 
the outer bar, being in an exx30sed locality, is to be done by the Gov- 
ernment hydraulic dredge. 

During the past year the contractors have removed 629,644 cubic 
-Ml K yi>7Q vfirHs of rock from the inside channels, 
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and the IT. S. dredge Burton^ working on the outer bar from Decem- 
ber 15 to 22, removed 4,014 cubic yards. A considerable portion of 
the rock excavation from the west dock channel was deposited in 
the extension of the east jetty, where it could be used for building 
up this jetty. The U. S. dredge Mwumee worked at Sandusky dur- 
ing May and June, and built up 400 linear feet of this jetty to about 
the water surface with this material. 

The result of these expenditures has been to create a channel 800 
feet wide and 20 feet deep through the outer bar, 400 feet wide and 20 
feet deep to the city front, and 200 feet wide and 18 feet deep along 
the city front to the Short Line docks, comxileting 88J per cent of the 
work now under contract. 

There has been a marked reduction in freight rates since the 
project was iiiaugurated, but this has been due not only to the work 
at this particular harbor, but to that at the other harbors along the 
lakes and the improvements in the channels connecting, as is shown 
by the report of the traffic passing through the Sault Ste. Marie; 
and it is impracticable to determine how much of this reduction is 
due to this particular improvement. 

There is a general depth of 10 feet in Sandusky Bay to the mouth 
of the Sandusky Elver, 14 miles above the city, and of 8 feet in the 
river to Fremont, Ohio, 18 miles above its mouth. The usual varia- 
tion in the level of the water surface is the same as at Toledo, with 
extreme fluctuations of 5 feet above and below mean lake level. 

The sum of $115,000 can be profitably expended in the fiscal year 
ending June 30, 1909, for jetty construction. 

The receipts and shipments at the harbor of Sandusky for the 
calendar year 1906 amounted to 1,366,663 tons, a decrease of 102,014 


tons from that reported for the calendar year 1905. 

Julj?" 1, 1906, balance unexpended $202, 623. 63 

Amount appropriated by river and harbor act approved March 2, 190T_ 125, 000. 00 
Amount appropriated by sundry civil act approved March 4, 1907 — 175, 000. 00 

.502, 623. 63 

June 30, 1907, amount expended during tiscal year, for works of 

improvement 120, S58. 77 

July 1, 1907, balance unexpended 381, 704. 86 

July 1, 1907, outstanding liabilities 14, 8(S1. 24 

July 1, 1907, balance available 366, 883. 62 

July 1, 1907, amount covered by uncompleted contracts 80, 528. 16 

Amount (estimated) required for completion of existing project— _ 135,000.00 

'Amount that can be profitably exiDended in fiscal year ending .June 
30, 1909, for works of improvement, in addition to the balance 

< unexpended July 1, 1907 115,000.00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix Q Q 3.) 

J. Huron Harbor^ Ohio . — This harbor is situated at the mouth of 


Huron Eiver. In its natural condition the entrance was practically 
closed by a sand bar. 

The first project for its improvement was adopted in 1826 and pro- 
vided for the construction of two parallel jetties 140 feet apart, 
extending outward from the river banks. These jetties were length- 
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ened from time to time and repaired as required, and the channel was 
finally deepened by dredging. 

The total amount expended upon these projects for all purposes of 
construction and maintenance to June 80, 1905, was $269,908.95. 

The present project for the improvement of this harbor was author- 
ized by the river and harbor act of March 3, 1905. It is based upon 
a survey, plan, and estimate called for by the river and harbor act of 
June 13, 1902, and is published in full in the Keport of the Chief of 
Engineers for 1904, pages 3209 to 3218, inclusive. 

This plan utilizes all that portion of the west jetty which is service- 
able, rebuilds 580 linear feet, and extends the jetty 240 feet and termi- 
nates it at its outer extremity in a pierhead 50 feet square. A new 
east jetty is also constructed, consisting of a pierhead of the same 
dimensions as that on the west jetty and 300 feet easterly from it. 
From the pierhead a new jetty of rubble-mound type extends to a 
point on the shore 1,200 feet distant from the channel. The channel 
and a part of the sheltered area are to be dredged to a depth of 21 feet 
and the old east jetty is to be completely removed. The pierheads, 
340 linear feet of the old west jetty, and the new jetty construction are 
to be capped with concrete. The total estimated cost of the work is 
$315,500.* 

In the spring of 1904 it was necessary to make an allotment of 
$40,000 from the river and harbor act of A^oril 28, 1904, for the 
maintenance of this harbor. This money has been expended in 
rebuilding about 490 linear feet of the shoreward end of the west 
jetty, which was in such a ruinous condition that it threatened to 
give way and to involve the destruction of the channel. This exten- 
sion directly advanced the project and diminished proportionall}^ the 
amount required for its completion. 

The river and harbor act of March 3, 1905, appropriated $68,500 
and authorized contracts to be entered into for $200,000 more for the 
completion of the new projects. Of this latter sum all but $3,000 has 
now been appropriated. 

With the funds appropriated by the river and harbor act of March 
3, 1905, the crib foundation of two pierheads and two 123-foot by 
24-foot substructure cribs in the extremity of the new jetty were 
completed. 

Work has been in progress during the past year on a contract for 
building concrete superstructure on 582 linear feet of the west pier 
and on two pierheads at the entrance; also to construct a rubble- 
mound jetty on the east side of the entrance 1,800 feet long. Under 
this contract the concrete superstructure on the east and west pier- 
heads and 228.5 linear feet of the west pier has been completed, and 
1,110 linear feet of the east jetty has been built up to an average 
height of 5 feet above mean lake level. 

The excavation necessar}^ in connection with the execution of the 
project and for maintenance of channel has been done by the U. S. 
dredges Maumee and Burton. 

The amount expended under the existing project to June 30, 1907, 
was $113,026.57, of which amount $43,791.10 was for maintenance. 

The result of these expenditures has been to obtain a channel 200 
feet wide and 20 feet deep at mean low water through the outer bar 
and jettied channel for a distance of three- fourths of a mile, and to 
complete 48 per cent of the work under contract. 
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A channel 8 feet deep extends to Milan 8 miles above the month. 
The water surface variations are similar to those at Sandiisk}^ Harbor. 

There lias been a marked reduction in freight rates since the j)ro]*ect 
was inaugurated, but this has been due not only to the work at this 
particular harbor, but to that at the other harbors along the lakes 
and the improvements in the channels connecting, as is shown by the 
report of the trafRc passing through the Sault Ste. Marie, and it is 
impracticable to determine how much of this reduction is clue to this 
particular improvement. 

The commerce of Huron for the calendar year 1906 amounted to 
1,675,096 tons, a decrease of 44,454 tons from that reported for the 
calendar year 1905. 


July 1, 1906, balance unexpended $172, 706. 22 

Amount appropriated by river and harbor act approved Marcdi 2, 1907. 16, 000. 00 

Amount appropriated by sundry civil act approved March 4, 1907 47, 000. 00 


June 30, 1907, amount expended during fiscal year : 


For works of improvement $59, SOS. SO 

For maintenance of improvement 33. 30 


235, 706. 22 


59, 842. 10 


July 1, 1907, balance unexpended 175, 864. 12 

July 1, 1907, outstanding liabilities 14, 367. 44 

July 1, 1907, balance available 161, 496. 68 

July 1, 1907, amount covered by uncompleted contracts 86, 769. 41 

(See Appendix Q Q 4.) 


d. Vermilion Earl>Oi\ Ohio . — Vermilion Harbor is at the mouth of 
Vermilion River, which empties into Lake Erie about 20 miles east- 
ward from Sandusky. 

The improvement of this harbor was first undertaken in 1836, when 
an appropriation of $10,000 was made for the purpose. The original 
project provided for parallel jetties extending outward to 12 feet of 
Avater in the lake. The jetties Avere built, but the current only 
sufficed to maintain a channel of about 7 feet depth across the bar. 
Ill the natural condition of the harbor there was only about 2 feet of 
water at this place. Dredging was accordingly resorted to and the 
project enlarged to provide for a depth of 14 feet of water. This 
involved the remoAuil of rock, and the project was never fully 
executed. 

The total amount of money expended on the original project is 
$133,277.55. 

The only work noAV proposed is the maintenance of existing jet- 
ties in a durable and permanent manner, the timber superstructure 
to be removed doAvn to the level of the water, the side walls of the 
cribs to be reenforced by a riprapping of heavy stone having a slope 
of 1 on 1| ; these slopes to be carried up above the surface of the 
water so as to give the jetty a height of 5 feet; above water the heavy 
stone protection to be laid in the form of a pavement. The estimated 
cost of this work is $42,350. 

IsTo work has been done during the past fiscal year. 

Under the appropriation of $15,000 in the river and harbor act of 
March 2, 1907, a contract has been awarded for completing the reen- 
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forcement and repair of the west jetty and so niiicli of the east jetty 
as the funds available will permit. 

The amount expended on the existing project for maintenance to 
June 30, 1907, was $14,875.56. 

The result of these expenditures has been to provide a channel 12 
feet deep to the inner end of the piers. A channel of 8 feet extends 
to the Lake Shore Eailroad bridge, one-half mile above. The water 
surface fluctuations are similar to those at Huron or Lorain. 

The improvement has had little effect on freight rates, as the ton- 
nage of the port is small. 

The receipts and shipments for the calendar year 1906 amounted 
to 1,025 tons, a decrease of 7,185 tons from that reported for the 
calendar j^ear 1905. 


July 1, 190G, balance imexpeiicled $1, 481. 88 

Amount appropriated by river and barbor act approved Marcli 2, 1907_ 15, 000. 00 


June 30, 1907, amount expended during fiscal year, for maintenance of 
improvement 1,357.44 

July 1, 1907, balance unexpended 15, 124. 44 

July 1, 1907, outstanding liabilities 45.94 

July 1, 1907, balance available 15, 078. 50 

(See Appendix Q Q 5.) 


6. Lorain Hanlor^ Ohio . — ^This harbor is within the mouth of Blaek.-. 
Eiver, ivhere it enters Lake Erie, 25 miles west of Cleveland. In its 
natural condition the dejith of water at the mouth of this river did 
not exceed 3 feet, but the river itself was navigable for a distance of 3 
miles from its mouth for all vessels then in use upon the lake. 

The first project, adopted in 1828, provided for the construction of 
parallel piers 200 feet apart, running out to a depth of 16 feet in the 
lake. This project was modified in 1873 and 1880. The piers have 
had to be relbiiilt and extended from time to time, so as to keep pace 
with increasing requirements, and dredging has been resorted to to 
secure a greater depth than the natural currents would afford. The 
amount expended on this project was $292,204.77. 

The present project was adopted by the river and harbor act of 
March 3, 1899. The project in detail is given in full in the Annual 
Eeport of Chief of Engineers for 1898, pages 2718 to 2724, inclusive. 
It provides for the construction of two rubble-mound breakwaters 
converging toward the lake, having an opening between them at 
their outer extremities 500 feet in width and in prolongation of the 
axial line of the jettied channel. It also provides for repairing or 
rebuilding the jetties and for dredging the protected areas to a depth 
of 20 feet. The estimated cost is $695,500. 

The total expenditure authorized liy the river and harbor act of 
March 3, 1899, was $650,000, but that amount not being sufficient to 
secure the completion of the work at such prices as could be obtained 
by advertisement special authority was given in the river and harbor 
act of June 6, 1900, to enter into contract for such portion of the 
Avork as the funds available Avould allow, at a cost not to exceed a 10 
per cent increase over the original estimates, and the funds required 
therefor were ajopropriated in the rAer and harbor act approved 
March 3, 1905, and sundry civil acts of March 3, 1905, and June 30, 
1906, The act of March 2, 1907, authorized the expenditure of 
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$15,000 in dredging the easterl}' side of Black Elver from the inner 
end of the easterly (jovernment pier to East Erie Avenue Bridge. 

There has been expended under the new project to June 30, 1907, 
$508,06(:).85, of which amount $11,506.11 was for maintenance during 
the jiast four years. Prior to that time the amounts expended for 
: works of iiTiprovement and for maintenance were so involved that it 

; would be impracticable to separate them. 

I With this expenditure a channel has been dredged to a depth of 20 

I feet between the piers and for 1,000 feet beyond. Under a continuous 

[ contract 365 feet of the west pier and all of the east jiier (1,765 

I, linear feet) have been rebuilt with concrete superstructure. The sub- 

structure cribs of both iiierheads at the new harbor entrance are in 
t the concrete superstructure of west pierhead half com- 

I pleted. 

j The west breakwater has been built up to 4 feet above mean lake 

level for 300 feet and to — 8 feet for 1,200 feet. The east breakwater 
i has been completed for 1,000 feet and built up to the water surface for 

300 feet. 

Under a contract for the repairs of the west pier the timber super- 
structure for 472 feet has been replaced by concrete. 

The project is now 75 per cent completed. A channel of 20 feet 
depth also extends up the river to the steel plant, 3 miles above the 
mouth, and is maintained by local authorities. 

The water-surface fluctuations are similar to those at Cleveland, 
i There has been a marked reduction in freight rates since the project 

I was inaugurated, but this has been due not only to the work at this 

particular harbor, but to that at the other harbors along the lakes 
and the improvements in the channels connecting, as is shown by the 
report of the traflic passing through the Sault Ste. Marie ; and it is 
impracticable to determine how much of this reduction is due to this 
particular improvement. 

It is expected to complete the project with the funds available. 

The commerce of Lorain for the calendar year 1906 amounted to 
4,325,691 tons, an increase of 1,060,205 tons over that reported for the 
I calendar year 1905. 

j July 1, 1000, balance unexpended .$318, 015. 36 

Ainonnt appropriated by river and harbor act approved ^larch 2, 

I 1907 - 30, 000. 00 

I 

I 348,015.36 

I June 30, 1907, amount expended during fiscal year: 

I For works of improvement $83, 741. 35 

I For maintenance of improvement 1, 861. 26 

8.5,602.61 


July 1, 1907, balance unexpended 262, 412. 75 

July 1, 1907, outstanding liabilities 14, 128. 07 

eTuly 1, 1907, baiance available 248, 284. 68 

July 1, 1907, amount covered by uncompleted contracts 176, 365. 34 

(See Aiipendix Q Q 6.) 


7. Cleveland E arbor ^ Ohio, — The old harbor of Cleveland was 
originally entirely within the mouth of the Cuj^ahoga Eiver, where 
the natural depth of the water Avas sufficient for the requireineiits of 
the time. The mouth of the iWer was obstructed by an extensAe 
sand bar, across AAdiich a channel of Aw^ing location and uncertain 
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depth existed. Sometimes the mouth of the river would be entirely 
closed by the action of the waves and would remain so until a freshet 
in the river cut out a new entrance. 

The first improvement was undertaken in 1825, and the plan con- 
templated straightening the channel so that it would lead more 
directly into the lake, and making the new location permanent by 
jetties to confine the water and concentrate the action of the current 
upon the bar. These jetties were built, repaired, extended, and, in 
part, rebuilt, and the channel was made deeper and maintained by 
dredging as necessity required ; but there was no change in the gen- 
eral plan of improvement until 1875, at which time the total expendi- 
ture had been $346,881.61. 

In 1875 a project was adopted for a breakwater of timber cribs in 
5 fathoms of water. The west breakwater was commenced in 1876 
and completed in 1883, a total length of 7,130 feet. The east break- 
water was commenced in 1888 and continued at intervals until 1893, 
when its length was 2,494.5 feet. In 1895 an opening of 200 feet was 
made in the shore arm of the west breakwater as a sanitary measure. 

In 1896 Congress authorized the completion of the improvement 
at a total estimated cost not to exceed $1,354,000, in accordance with 
a project published in Annual Eeport of the Chief of Engineers for 
1896, pages 2949 to 2953, inclusive. This project involved the com- 
pletion of the east breakwater, covering an extension of about 3,000 
feet ; removing superstructure of the old west breakwater to a depth 
of 2 to 3 feet below water level and replacing it with a superstructure 
of concrete masoni\y; reenforcing the cribs below the masonry; 
sheathing the face of the east breakwater ; removing and rebuilding 
the east and west piers and widening the mouth of the river. A 
continuous contract for the work was authorized. 

In 1899 a project was prepared, and was authorized by the river 
and harbor act of that year, for deepening the channel and sheltered 
area by dredging to a depth of 21 feet. This project was enlarged by 
the act of June 13, 1902, to permit the dredging to be carried to a 
depth of 25 feet. The estimated cost of the work was $478,400. 
(See Annual Eeport of the Chief of Engineers for 1899, pp. 3076 to 
3078, inclusive, for project, and p. 3061 for estimate as revised.) 

The river and harbor act of June 13, 1902, authorized a further 
modification of the project by providing for improving and enlarging 
the entrance to the harbor and for extending the breakwater east- 
ward to Gordon Park, in the city of Cleveland, a distance of about 
16,000 feet, at a total estimated cost of $4,481,456. This project is 
described in the Annual Eeport of the Chief of Engineers for 1901, 
pages 3277 to 3299, inclusive. The act authorized an expenditure of 
$2,800,000 (of Avhich $612,500 is yet to be appropriated), under the 
project, but this authorization was increased by $900,000, not yet 
appropriated, in the river and harbor act of March 2, 1907, which 
also appropriated $98,000 for the construction of a Government dock 
at the foot of Erie street in the city of Cleveland, in accordance with 
plan printed in House Document No. 270, Fifty-ninth Congress, 
second session, contingent upon the consent of the Cleveland Yacht 
Club, which holds a lease of this frontage. 

The existing project for improving Cleveland Harbor, Ohio, is 
therefore a combination of those authorized by the acts of 1875, 1896, 
1899, 1902, and 1907. 
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There has been expended on this project to June 80, 1907, $1,746,- 
447.71, of whicli amoiiiit $402,505.43 was for maintenance during the 
past four years. Prior to that time the amoimts expended for works 
of improvement and for maintenance were so involved that it would 
be impracticable to separate them. 

With this expenditure the mouth of the river has been widened, 
the east and west piers rebuilt and capped with concrete, with the 
exception of a small amount of jetty extension and dredging near 
the mouth of the Cuyahoga Elver and south of the Lake Shore Eail- 
way bridge, which has not been carried out because the United States 
has been unable to obtain title to the land which would have to be 
dredged away. The superstructure of the west breakwater has been 
removed and replaced by concrete masonry, and the lake face of the 
cribs protected with riprap. The old east breakwater has been 
repaired and extended as provided for in the project of 1896, with the 
exception of about 270 feet, which, being a portion of the shore arm, 
was not built on account of the modifications in the river and harbor 
act of June 18, 1902, which rendered its construction unnecessary. 

The work at the new entrance and for the extension of the break- 
water eastward is being carried on under continuous contracts. The 
tAVo pierheads to mark the iieAv entrance have been completed, and also 
about 51 per cent of the protection and two projecting breakAvaters. 
On the breakwater extension Avork, the Avesterii diAusion is about 81 
per cent completed and the eastern diAdsion about 86 per cent. 

From 1899 to 1904, 766,928 cubic yards of material Avas excaA^ated 
in the harbor at a cost of $115,000, but, as shown by the annual report 
of the district engineer for 1904, the deposit Avhich took place over 
this area during this period has equaled or exceeded the amount 
of material remoA^ed, and the Avork done, therefore, must- be regarded 
simply as maintenance work and not in adA^ancement of the project. 

Under an appropriation of $200,000 by the riA^er and harbor act 
of March 3, 1905, a contract Avas entered into for remoAdng about 
1,250,000 cubic yards in the harbor. During the past year the con- 
tractors remoA^ed 986,820 cubic yards, making a total of 1,287,400 
cubic yards to June 80, 1907. 

The U. S. dredge Maumee worked at CleA^eiand Harbor from 
October 8 to hTovember 19, excavating 26,474 cubic yards from the 
east basin at a field cost of $1,508.37. 

As a result of these expenditures a navigable channel 20 feet in 
depth has been preserA^ed at the mouth of the riA^er and a large outer 
harbor constructed available for docks and anchorage. Cuyahoga 
Eiver has a naAdgable depth of 20 feet to Jeflerson street, 4 miles 
aboAn its mouth and 16 feet for 1-1- miles farther, and is maintained 
by local authorities. 

There has been a marked reduction in freight rates since the proj- 
ect Avas inaugurated, but this has been due not only to the AAmrk at 
this particular harbor, but to that at the other harbors along the 
lakes and the improvements in the channels connecting, as is shown 
by the report of the traffic passing through Sault Ste. Marie, and 
it is impracticable to determine hoAV much of this reduction is due to 
this particular improvement. 

The sum of $700,000 can be profitably expended in the fiscal year 
ending June 80, 1909, for the extension of the east breakAvater and 
construction of the new entrance, which is required to extend the 
benefits, already given. 
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The commerce of Cleveland Harbor for the calendar ^^ear 1906 
amounted to 12,247,626 tons, an increase of 827,829 tons over that 
reported for the calendar year 1905. 

The usual variation in the level of the water surface during the 
season of navigation is from 1 foot above to 2 feet below mean lake 
level. Fluctuations due to wind are about 2 feet. 


NEW ENTRANCE, BREAKWATER EXTENSION, ETC., ACT JUNE 13, 1902, 

July 1, 1906, balance unexpended $753,499. 63 

Amount appropriated by sundry civil act approved March 4, 1907_ 200, 000. 00 


953, 499. 63 

June SO, 1907, amount expended during fiscal year, for works of 

improvement 257, 174. 10 


July 1, 1907, balance unexpended 696, 325. 53 

July 1, 1907, outstanding liabilities— 60,418.29 


July 1, 1907, balance available 635, 907. 24 


July 1, 1907, amount covered by uncompleted contracts 1, 020, 633. 14 

Amount (estimated) required for completion of existing pi’oject— . 2,293,956.00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

- unexptmded July 1, 1907 a 700, 000. 00 

Submitted in compliance with requi icemen ts of sundry civil act of 
June 4, 1897. 

UNDER CONTRACTS, ETC., AUTHORIZED BY ACT OF JUNE 3, 1896. 

July 1, 1906, balance unexpended $68,929.66 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $16,073.26 

For maintenance of improvement 3, 562. 96 

19,636.22 


July 1, 1907, balance unexpended 49, 293. 44 

July 1, 1907, outstanding liabilities 406. 37 


July 1, 1907, balance available . 48, SS7. 07 

MAINTENANCE (DREDGING) AND CONTINUING IMPROVEMENT. 

July 1, 1906, balance unexpended $189, 316. 84 

Receipts from sales 49. 15 

Amount appropriated by river and harbor act approved March 2, 

1907 : 223,000.00 


June 30, 1.907, amount expended during fiscal year: 


For works of improvement $105,016.20 

For maintenance of improvement - — 2, 677. 20 


412, 365. 99 


107, 693. 40 


July 1, 1907> balance unexpended 304, 672. 59 

July 1, 1907, outstanding liabilities 9,325. 20 

July 1, 1907, balance available 295,347.39 

July 1, 1907, amount covered by uncompleted contracts 21, 769. 31 

Amount (estimated) required for completion of existing project— 203,000.00 

(See Appendix Q Q 7,) 


a Of this amount $500,0000 is for work under contract authorization of 1902 
and $200,000 under that of 1907. 
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8, Fairpo'rt IIarI)07\^ Ohio . — This liarbor is situated at the mouth of 
Grand Eiver, AYhere jt enters Lake Erie, about 291 miles eastward 
from the harbor of Cleveland. Before the improvement was under- 
taken the depth across the bar at the mouth of the river was variable 
and uncertain and quite insufficient for the needs of commerce. 

The first improvement was undertaken in 1825, and the original 
project provided for the construction of parallel jetties of crib work 
filled with stone, placed about 200 feet apart and extending outward 
across the bar and into the lake. The jetties were extended from 
time to time until the west jetty attained a length of 2,370 feet and 
the east jetty 1,765 feet from the original shore line. These jetties 
have been repeatedly repaired and rebuilt as necessities required, and 
the channel has been deepened and redredged many times. 

By the river and harbor act of June 3, 1896, the existing project for 
this improvement v;as adopted. This project is described in the 
Eeport of the Chief of Engineers, 1896, pages 2956 to 2958, inclu- 
sive, and provides for the construction of two breakwaters converg- 
ing toward the lake, the outer ends being in deep water, and sufficient 
space being left between them to afford an eas}^ entrance to the jettied 
channel. The breakwaters were to terminate in pierheads 50 feet 
square, the west breakwater to have a length of 2,050 feet and the 
east breakwater 1,350 feet. The estimated cost of the Avork, including 
dredging betAveen the breakAvaters to a de|)th of 20 feet, Avas $510,000, 
AAdiich Avas reAused to $585,000 in 1900. (See Annual Eeport of the 
Chief of Engineers for 1900, pp. 4071-4072.) 

A further modification of the project occurs in the river and harbor 
act of March 3, 1905, which proAudes that the Avesteiiy arm of the 
breakAvater may be extended to a point at or near the shore, the 
expense thereof to be paid from the appropriations therein and there- 
tofore made. The estimated cost of this extension Avas $120,000. 

The act of 1896, hoAvever, appropriated $30,000, of AAdiich amount 
only $20,000 Avas allotted for beginning the improvement, and the 
commencement of the project was deferred until, by the riA^er and 
harbor act of March 3, 1899, $100,000 Avas appropriated, all funds 
aAuiilable to that period haAung been applied to maintenance of the 
old project. 

The total expenditures to June 30, 1899, on the original project, 
were $378,808.86. 

The riA^er and harbor acts of June 13, 1902, and March 3, 1905, 
provided not only for continuing existing project but for maintenance 
of the old Avork. From the various appropriations since 1899 there 
have been expended $194,921.10 in repairs to old piers and dredging. 
With these funds 580 linear feet of the shoreAvard end of the east 
jetty Avas completely rebuilt of timber cribs Avith a concrete top, and 
570 linear feet of the west jetty Avas extensively repaired with 
tongued and grooA^ed piling below the Avater and Avith concrete and 
stone above, and the outer portion of both jetties w^as protected below 
Avater by a sheathing of hard-Avood plank, and the Avooden super- 
structure Avas completelj^ repaired. 

This harbor suffers greatly from the extensive movement of sand 
AAdiich constanth^ re-forms the bar at the outer end of the jetties, and 
extensive dredging has also been required. ^ 

With the funds available for continuing the improvement, 828 
linear feet of the shoreAvard end of the Avest brealavater, as proAuded 


712 KEPOET OP THE CHIEF OF ElSTGIl^EEESj IJ. S. AEMY. 

for in tlie report of 1896, has been built and a contract is being 
executed for connecting this breakwater with the shore by a rubble- 
nioiind structure. Seventy-four per cent of this contract has been 
completed, 44 per cent having been done during the past year. 

There has been expended on the existing project to June 30, 1907, 
$385,947.50, of which amount $119,805.94 was for maintenance during 
the past four j^-ears. Prior to that time the amount expended for 
works of improvement and for maintenance was so involved that it 
would be impracticable to separate them. 

The water-surface variations are similar to those at Cleveland. 

The result of these expenditures has been to obtain a channel 20 
feet deep across the bar at the mouth of the river and to protect the 
entrance from westerly storms. A channel of 20 feet depth extends 
up the Grand Eiver to Eichmond, a distance of 1 mile from its 
mouth, and is maintained by local authorities. 

There has been a marked reduction in freight rates since the |)roject 
was inaugurated, but this has been due not only to the work at this 
particular harbor, but to that at the other harbors along the lakes 
and the improvements in the channels connecting, as is shown by the 
report of the traffic passing through the Sault Ste. Marie, and it is 
impracticable to determine how much of this reduction is due to this 
particular improvement. 

The commerce of Fairport Harbor for the calendar year 1906 
amounted to 2,575,018 tons, a decrease of 105,155 tons irom that 
reported for the calendar year 1905. 


July 1, 1906, balance unexpended $133, 877. 98 

Amount appropriated by river and harbor act approved March 2, 

1907 100, 000. 00 

Collections on account of damages to dredge Burton. 106. 94 


233, 984. 92 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $44, 887. 90 

For maintenance of improveinmit 2, 911. 45 

47, 799. 35 


July 1, 1907, balance unexpended 186, 185. 57 

July 1, 1907, outstanding liabilities 10, 377. 67 


July 1, 1907, balance available 175, 807. 90 


July 1, 1907, amount covered by uncompleted contracts 37, 705. 78 


Amount (estimated) required for completion of existing project 245,000,00 

(See Appendix Q Q 8.) 

9. Ashtabula Harbor^ Ohio * — This harbor is situated at the mouth 
of the Ashtabula Eiver, where it enters Lake Erie, at a point about 
56-J miles eastward from the harbor of Cleveland. In its natural 
condition the mouth of the river W'as obstructed by a bar upon which 
the depth of water varied according to the prevailing conditions of 
storms on the lake and freshets in the river. The greatest possible 
depth on the bar was 9 feet, this being the distance to the underlying 
rock near the shore line. The minimum depth probably did not 
exceed 2 feet. 

The original project for the improvement of this harbor was 
adopted in 1826 and provided for the construction of two parallel 
jetties extending outward into the lake. These jetties have been 
built and repaired from time to time and extended farther into the 
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lake, and the channel has been deepened by dredging to meet tlie 
increasing demands of commerce, the project being modified accord- 
iiigiy. 

The total amount expended on the original project was $564,382.62. 

The existing project was adopted under the authority of the river 
and habor act of 1896 and is described in the Eeport oi* the Chief of 
Engineers for 1895, pages 3122 to 3216, inclusive, and provides for 
the construction of two breakwaters, each 1,500 feet long, and two 
pierhead cribs, at an estimated cost of $465,000. 

The river and harbor act of March 3, 1899, authorized a continuous 
contract to be made for the construction of these breakwaters, at a 
cost not to exceed $430,000. ^ 

The river and harbor act of March 3, 1905, authorized the expendi- 
ture of the unexpended balance on hand to the credit of the improve- 
ment for the extension of the west brealvAvater to a point at or near 
the shore, and the funds have been applied toward the prolongation 
of the west breakwater 1,500 feet. 

A contract is now in force for constructing the east and west break- 
waters, and also for extending the west breakwater shoreward. 
Work under these contracts has been progressing ver}^ sloAvly. After 
completing about 65 per cent of the work on the east and west break- 
waters the contractors failed and the work has been assumed by 
their sureties, who have completed 12 |)er cent additional. 

The contract for extending the west breakwater shoreward is about 
60 per cent completed, 24 per cent having been done during the year. 

The amount expended on the existing project to June 30, 1907, is 
$565,343.99, of which amount $17,046.93 was for maintenance during 
the past four years. Prior to that time the amounts expended for 
works of improvement and for maintenance w^ere so involved that it 
would be imi^racticable to separate them. 

The project is now 73 per cent completed. 

In 1904 the Secretary of War, under authority of law, gave per- 
mission to the Pittsburgh, Youngstown and Ashtabula Eailroad Com- 
pany to completely remove the west jetty and to replace the same by 
a bulkhead 60 feet farther to the Avest, thus increasing the width of 
the channel. Under the authority granted by this permit the rail- 
road company has completed 1,120 feet of new dock, composed of 
stone-filled timber-crib substructure and concrete superstructure, and 
has made an extensive fill on the lake front and to the westward of 
the new dock, reclaiming about 16 acres; and the Government pier 
has been removed to a depth of 18 feet. 

In May, 1906, authority wns also granted to the Lake Shore and 
Michigan Southern Eaihvay ComjDany to make certain improvements 
on the easterly side of the river. The railway company is to take 
possession of the east pier and to extend it northAvard 720 feet. 
Thence, there wull be an extension of about 900 feet easterly ; thence 
south Avard to meet the property of the raihvay company. The in- 
closure Avill be filled to the level of the dock. The Government east 
breakwater will afford but partial protection to these neAV docks. 
The railroad company has been authorized to extend the east break- 
Avater to protect its docks. Work on this improA^ement Avas begun 
in June, 1906, and has been vigorously prosecuted during the past 
year. 
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As a result of these expenditures the depth across the bar at the 
iiioiith of the river has been increased to 20 feet and an outer harbor 
has been provided. A 20-foot channel extends up the river 1-|- miles 
above its inoiith and is maintained by the local authorities. 

The water-surface variations are similar to those at Cleveland. 

There has been a marked reduction in freight rates since the proj- 
ect was inaugurated, but this has been due not onl}^ to the work at 
this particular harbor, but to that at the other harbors along the 
lakes and the improvements in the channels connecting, as is shown 
by the report of the traffic passing through the Saiilt Ste. Marie; 
and it is impracticable to determine how much of this reduction is 
due to this particular improvement. 

The commerce of Ashtabula Harbor for the calendar year 1906 
amounted to 10,314,129 tons, an increase of 1,068,438 tons over that 
reported for the calendar 3^ear 1905. 


July 1, 190G, balance unexpended $307, 263.56 

Amount appropriated by river and harbor act approved March 2, 

1907 20,000.00 

Receipts from sales 6. 00 


327,269.50 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $63,004.01 

For maintenance of improvement 1, 389. 10 

04,393.11 


July 1, 1907, balance unexpended — 202,876.45 

July 1, 1907, outstanding liabilities 14,458.65 


July 1, 1907, balance available 248, 417. 80 


July 1, 1907, amount covered by uncompleted contracts 183, 370. 88 

(See Appendix Q Q 9.) 


10, Oonneaiit Ilctrioi\ Ohio , — Conneaut Harbor is at the mouth 
of Conneaut Creek, in the northeastern part of the State of Ohio, 
and 694 milos east of Cleveland. In its natural condition the creek 
was obstructed b}^ a bar at its mouth, over which the average depth 
of water did not exceed 2 feet. 

The first iniiirovement was undertaken in 1829 and consisted in the 
construction of parallel jetties of timber cribs filled with stone. Only 
a moderate degree of improvement was sought, and the greatest 
depth ever obtained under this project through the action of these 
jetties did not exceed 12 feet. 

No appropriations at all were made for this harbor from 1880 to 
1892. At the end of this period the jetties were in a decayed and 
ruinous condition, and the channel had filled up with sand and silt, 
and had practically reverted to its original condition. The harbor 
could only be used by small sailing craft, such as were then engaged 
in fishing. 

In 1892 a project was prepared which provided for the construc- 
tion of parallel jetties 200 feet apart and extending outward to a 
depth of 17 feet in the lake, and appropriations under this project 
were made to 1896. 

Expeiiditures on the earl}?^ projects were $112,448.47. 
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‘ The existing* project Mas authorized by the river and harbor act of 

. June 3, 1896, and is described in the Annual Report of the Chief of 

j Engineers for 1896, pages 2970-2972, inclusive. This project pro- 

^ vides for the completion of the jetties to a depth of 17 feet in the lake, 

! and the construction of two detached breakwaters converging toward 

the lake and clesigned to shelter the entrance to the jettied channel, 
and for securing a navigable depth of 20 feet in the channel and 
, sheltered area. 

The estimated cost of the work was $610,000, exclusive of maiiite- 
‘ nance. 

' ~ After $220,000 had been appropriated, an expenditure under a 

} continuous contract of $450,000 was authorized by the river and har- 

; bor act of June 13, 1902. The river and harbor act of March 3, 1905, 

jorovides an addition of $60,000 for continuing the improvement anci 
for maintenance. 

: The total ainount expended on existing project to June 30, 1907, is 

$690,701.01, of which amount $16,798.09 was for inaintenance during 
the past four years. Prior to that time the amounts expended for 
wmrks of improvement and for maintenance were so involved that it 
would be impracticable to separate them. 

With these funds the project has been completed, 256 feet of the 
east breakAvater haAung been constructed during the past year. 

Some shoaling occurred in this harbor during the Avinter months, 
and the TJ. S. clredge Burton^ between May 10 and 23, restored the 
usual Avidth and de|)th to the channel, remoAung about 14,291 cubic 
37^ards of material. 

As a result of these expenditures a depth of 20 feet has been 
obtained across the bar at the mouth of the creek and an outer harbor 
has been constructed. A 20-foot channel extends up the riA^er one- 
half mile aboA^e its mouth, and is maintained by local authorities. 

The Avater-surface Auiriations are similar to those at CleA^eland. 

There has been a marked reduction in freight rates since the project 
Avas inaugurated, but this has been due not only to the Avork at this 
particular harbor, but to that at the other harbors along the lakes 
and the improvements in the channels connecting, as is shoAvn bA?" the 
report of the traffic passing through the Sault Ste. Marie; and it is 
impracticable to determine Iioav much of this reduction is due to this 
particular improvement. 

Sufficient funds are available from the unexpended balance of the 
appropriation for the maintenance of this Avork during the fiscal 
year ending June 30, 1909. 

' The commerce of Conneaut Harbor for the calendar year 1906 

I amounted to 7,063,069 tons, an increase of 506,787 tons OA^er that 

reported for calendar year 1905. 
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July 1, 1906, balance unexpended $136, 822. 91 

Amount aiipropriated by river and harbor act approved March 2, 

1907 20, 000. 00 

Receipts from sales . 13 


156, 823. 04 

June 30, 1907, amount expended during fiscal year : 

For works of improvement $87, 870. 18 

For maintenance of improvement 2; 554. 12 

90, 424. 30 


July 1, 1907, balance unexpended 66, 398. 74 

July 1, 1907, outstanding liabilities 11, 463.53 


July 1, 1907, balance available 54, 935. 21 


July 1, 1907, amount covered by uncompleted contracts 11, 357. 58 

(See Appendix Q Q 10.) 


11, Removing sunken vessels or craft obstructing or endangering 
navigation , — (a) Gar ferry Shenango No, 1, — This vessel burned and 
sank while held in the ice outside of the harbor of Conneaut, Ohio, 
on March- 29, 1904. It contained 26 empty steel cars. 

A contract was awarded in June, 1904, for removal of the wreck 
for the value of the salvage. This contract was annulled in the 
spring of 1905. New proposals were invited and contracts entered 
into August 5, 1905, for removal of the wreck for the sum of $9,800. 

There has been expended to June 30, 1907, $9,803.75. 

The contractors completed the removal of the ivreck in June, 1907. 

(&) Tow barge Yukon , — This vessel foundered and sank off the 
harbor of Ashtabula, Ohio, on October 20, 1905, about 1 mile distant 
from the entrance. Soon after sinking it w^as struck by a steamer 
which carried away both of the masts. Upon examination in the 
spring of 1906 it was found that there was a minimum depth over it 
of 25 feet. Eemoval of the wreck to a depth of 30 feet was accom- 
plished under a verbal agreement during the month of July, 1906, at 
a cost of $400. 

{c) Steamer Lucille , — This vessel foundered and sank 3.1 miles 
east-northeast from the Toledo light on August 9, 1906. Its removal 
was acomplished by contract in December, 1906, at a cost of $1,400. 

(<7) Schooner Algeria , — This vessel foundered and sank off Cleve- 
land Harbor, Ohio, 1 mile north of the main entrance, on May 9, 1906. 
Eemoval to a depth of 28 feet was accomplished by contract in Oc- 
tober, 1906, at a cost of $1,000. 

{e) Schooner Wm, Crosthwaite, — This vessel foundered and sank 
in the pasage south of Kelley Island, about 4 miles from Marblehead 
light-house'J^ on September 4, 1906. An allotment of $2,000 was made 
for its removal, which was done by the U. S. dredge Maumee in No- 
vember, 1906. 

(/) Steamer City of Concord, — ^This vessel foundered and sank 7 
miles east of Marblehead light-house on September 30, 1906. Ee- 
moval of wreckage to depth of 30 feet was done by the U. S. steamer 
Visitor during November, at a cost of $100. 

{g) Tug McCormick, — This vessel, which was carried out into the 
lake by the ice in January, 1907, was later raised and taken into the 
Grand Eiver at Fairport, Ohio, by the owners and allowed to sink 
on the east bank of the channel opposite the warehouse of the Balti- 
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more and Ohio Eailway Company. An allotment of $1,500 was 
made for the removal of the wreck, and steps are under way to accom- 
plish this result by contract. 

(See Appendix Q Q 11.) 

EXAMINATIONS MADE IN COMPLIANCE WITH EIVEE AND HAEBOE ACT OP 

MAECH 3, 1905. 

Eeports on preliminary examinations required by the river and 
harbor act approved March 3, 1905, of the following* localities within 
this district Avere duly submitted b}^ the district officer. They were 
revieived by the Board of Engineers for Eii^ers and Harbors, pursu- 
ant to law, and Avere transmitted to Congress and iirinted in docu- 
ments as indicated : 

1. Prelimiriary examination of Ashtahida Ilarhor^ Ohio^ with a 
view to the extension of the easterly arm of the hreahioater, — Report 
dated May 19, 1906, is printed in House Document No. 86, Fifty-ninth 
Congress, second session. It is not deemed adAusable at this time for 
the United States to undertake the proposed extension of the break- 
Avater. 

2, Preliminaxy examination of Cleveland Ilarhor^ Ohio^ with a 
view to ohtaining tv heir f room for the storage of material and plcmt 
and other Government property. — Report dated September 20, 1905, 
is printed in House Document *No. 270, Fifty-ninth Congress, second 
session. The plan presented is estimated to cost $98,000. 

IMPROVEMENT OF ERIE HARBOR, PENNSYLVxVNIA, xVND OF CERTAIN 
RIVERS AND HARBORS IN AA^ESTERN NEAA^ YORK. 

This district Avas in the charge of Col. H. M. Adams, Corps of 
Engineers. 

1. Harhor at Erie^ Pa. — In its original condition the harbor of 
Erie was nearly landlocked, the only entrance being at the east end 
through a channel Avhich was narroAv and tortuous, variable in posi- 
tion, Avith a depth of about 6 feet. 

The original project approATd March 26, 1824, proAuded for clos- 
ing the eastern end of the harbor by means of a brealvAvater, in Avhich 
there should be an opening 200 feet Avide, and for extending to deep 
Avater in the lake tAvo parallel piers, one on each side of the opening. 
The project also included the necessary work of dredging to keep the 
channel open, making the necessary repairs to existing structures, and 
maintaining the Presque Isle Peninsula. 

The project Avas modified by the riATr and harbor act of March 3, 
1899, to require the harbor basin and entrance channel to be dredged 
to a depth of 20 feet at mean lake leA^el, the north and south piers 
to be proAuded Avitli concrete superstructure and extended 500 and 
1,000 feet, respectiA^ely, and, conditionally, as stated in House Docu- 
ment No. 70, Fifty-fifth Congress, first session, four protection jetties 
to be built along the outer shore of Presque Isle Peninsula. 

The estimated cost of completing the modified project Avas $377,000. 

At the beginning of the past fiscal year, under the modified project, 
1,210 feet of Avooden superstructure on north pier had been replaced 
with concrete, the north pier had been extended 510 feet, two pro- 
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tectioii jetties had been built, the channel dredged 20 feet deep, the 
dredging of the basin 20 feet deep nearly completed, and the wooden 
superstructure on all of the south pier (1,217 feet) had been replaced 
with concrete. 

During the fiscal year the dredging of the basin has been com- 
pleted and the south pier has been extended 500 feet. 

Eeplacing with concrete-the old timber superstructure on 750 feet 
of north pier is now^ in progress. 

Work proposed for the ensuing fiscal year includes the further 
extension of the south pier 500 feet, the completion of the 750 feet of 
concrete superstructure on the north pier, the replacing with stone 
superstructure of 1,200 linear feet of timber superstructure on the 
south breakwater damaged by storm of January 20, 1907, mainte- 
nance of channels and structures and necessary protection to Presque 
Isle Peninsula ; all for the purpose of making the improvement avail- 
able, and for extension of benefits. 

The total amount expended on the harbor to June 30, 1907, was 
Si, 270, 861.34. It is impracticable to separate the cost of construction 
and maintenance. 

The maximum draft that could be carried June 30, 1907, at mean 
lake level over the shoalest part of the locality under improvement 
was 19 feet, and the usual variation of level of water surface is about 
2 feet. 

The project is reported to have a material effect in controlling 
freight rates on bulk commodities — such as coal, grain, lumber, 
and ore. 

The following table gives the total arrivals and departures, includ- 
ing tonnage, for the past ten 3^ears : 


Year. 

Number. 

i 

Toima.£?e. | 

1 

Year. 

Number. 

Tonnage. 

1897 

3,133 
2, 939 
3,200 
“ 2, 709 

3,405 

4,051,984 

3, 939, 019 

3, 961, 794 
3,403, 312 

3, 204, 325 

1902 

1 

2,809 
2, 423 
1,996 
2,632 
2, 579 

3, 873, 734 
S, 503, 628 
2, 890, 321 
4, 134, 459 
4, 477, 764 

1898 

1903 

1899 

1904 

1900 . 

1905 

1901 .. 

1906 




For more extended information and photographs, see Annual Ee- 
port of the Chief of Engineers for 1900, page 4100 et seq., and for 
1903, page 2115 et seq. ; and for list of surveys, see page 3239, Eeport 
of the Chief of Engineers for 1897. 

A chart of Erie Harbor is issued in the scries of charts of the sur- 
vey of the Northern and hforthwestern Lakes, index Ec 2. 

July 1, 1906, balance unexpended ^100, 355. 00 

Amount appropriated by river and harbor act approved March 2, 

1907 120, 000. 00 


220, 355. 00 

$28,343.79 
21, 282. 43 

49, 626. 22' 


July 1, 1907, balance unexpended 170,728.78 

Jnly 1, 1907, amount covered by uncompleted contracts-^ 86, 355. 86 

(See Appendix E E 1.) 


June 30, 1907, amount expended during fiscal year; 

For works of improvement 

For maintenance of improvement 
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2, Harboi^ at Dunkirk^ N. T . — This is an artificially protected har- 
bor lying ill an indentation of the south shore of Lake Erie, between 
Point Gratiot on the west and Battery Point on the east. Tin' <lis- 
tance between these points is 9,600 feet, and the maxiinum bri^adth 
of the indentation is 3,600 feet. 

The original depth of water was about 10 feet and lo to 16 feet 
to underlying rock. 

The project, approved November 30, 1870, provided for a detached 
breakvvuiter 2,860 feet long, one part of wdiich, 2,300 feet long, was 
to be nearly parallel with the shore; the other part, 560 feet long, to 
be nearly parallel with the axis of the entrance channel. 

This breakwater and the pier already built were to form the har- 
bor and the old channel was to be enlarged to 170 feet wide and 13 
feet deep. 

The project adopted by Congress and provided for by the river and 
harbor act of June 3, 1896, consisted in completing the breakwater 
as before planned by the addition of 360 feet to its eastern end and 
adding the channel arm 560 feet long, and in addition thereto dredg- 
ing the entrance channel and a harbor basin, containing in all about 
65 acres, to a depth at mean lake level suitable for vessels drawing 
16 feet. This work was completed in 1898 at a total cost of 
$389,060.55. 

The total amount expended on the harbor to June 30, 1907, was 
$969,278.57. 

It is impracticable to separate the cost of construction and main- 
tenance. 

During the past fiscal year no work was done except minor repairs. 

Work proposed for the ensuing fiscal year consists in placing the 
structures damaged by storm of January 20, 1907, in as good repair 
as practicable with the funds on hand. 

The maximum draft that could be carried June 30, 1907, at mean 
lake level over the shoalest part of the locality under improvement 
was 16 feet, and the usual variation of level of water surface is about 
2 feet. 

Freight rates have not been affected by the project. 

The following table gives the total arrivals and departures, includ- 
ing tonnage, for the past ten ^/ears: 


Year. 

1 Number. 

Tonnage. ! 

y ear. ' 

Number. 

Tonnage. 

. ’ i 

1897 j 

197 

12,100 i 

i 1902 ' 

143 

33, 435 

1898 1 

ISO 

22,005 : 

i 1903 

237 

64, 803 

1899 1 

192 1 

82,783 1 

1904 

117 

; 5, 128 

■j QflO i 

278 

107,316 


115 

i 9, 502 

1901 i 

171 : 

49,148 ! 

1906 

111 

1 11, 310 


For more extended information and map, see Amiiial Report of the 
Chief of Engineers for 1898, page 2748 et seq., and for reports of 
surveys, see page 3127, Report of Chief of Engineers for 1896, and 
page 4150, Report of Chief of Engineers for 1900. 

A chart of Dunkirk Harbor is issued in the series of charts of the 
survey of the Northern and Northwestern Lakes, index Ea 8. 
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July 1, 1906, balance unexpended $21, 911. 11 

June 30, 1907, amount expended during fiscal .year, for maintenance 
of improvement I 3, 002. 30 

July 1, 1907, balance unexpended 18, 308. 81 

(See Appendix E E 2.) 


3. Ilar^bor at Bufalo^ N. T . — Buffalo Creek was the original harbor 
of the port of Buffalo. In its original condition the entrance chan- 
nel from the lake ivas shallow and frequently closed by a gravel bar. 
The original project for the improvement of this harbor was adopted 
in 1826, and provided at first for the construction of piers on the 
north and south sides of Buffalo Creek. Subsequently a masonry 
sea wall, 5,400 feet long, was built along the lake shore south of the 
harbor entrance, and a sand-catch pier of piles and stone, 879 feet 
long, built out from the shore. 

Between 1868 and 1893 a detached breakwater, 7,600 feet long, was 
built of timber cribs about a half mile distant from the lake shore 
and parallel with it. 

A shore arm about 4,000 feet long was projected in 1874 to extend 
to the south end of this breakwater, leaving an opening of 150 feet. 
Work on this was in progress when it was wrecked by storm in 1893. 

A new project was adopted in 1895 on the recommendation of a 
Board of Engineer officers and consisted of the abandonment of the 
shore arm and the extension of the breakwater to Stony Point. 

The report of the Board and details of its plans are published in 
the Annual Eeport of the Chief of Engineers for 1895, page 3153 
et seq. The river and harbor act of June 3, 1896, added to the project 
of the Board by providing for the construction of a farther length 
of the sand-catch pier, extending it to the established pierhead line. 

The river and harbor acts of June 6, 1900, and June 13, 1902, made 
special provision for deepening the entrance to Buffalo Harbor and 
the city ship canal. The entrance channel has been dredged 23 feet 
deep at mean lake level for a width of 200 to 300 feet for 2,200 feet 
outward from outer end of north pier, 150 feet wide between the 
|)iers to its inner end (junction of Buffalo Elver and city ship 
canal), except over an area of rock at that point, where the depth is 
from 21J to 23 feet. 

The project now in force for the improvement of Buffalo Harbor, 
adopted June 3, 1896, and modified by the emergency river and harbor 
act of June 6, 1900, and the river and harbor acts of June 13, 1902, 
March 3, 1905, and March 2, 1907, is as follows : 

(а) To build an extension of the breakwater to Stony Point, leav- 
ing the necessary openings for the convenience of commerce. 

(б) To extend the sand-catch pier to the established pierhead line. 

(c) To build an arm 1,000 feet long to the Stony Point section of 

breakwater for the purpose of protecting the south harbor entrance. 

{cl) To maintain existing structures by strengthening timber-crib- 
concrete portions and by making repairs and replacing the wooden 
superstructure of the breakwater with concrete and stone when neces- 
sary, and to maintain the north entrance channel 23 feet deep at mean 
lake level. 

{e) To dredge to a depth of 23 feet at mean lake level an area at 
south end of harbor sufficient to provide access to canals of Lacka- 
wanna Steel Company and Buffalo and Susquehanna Iron Company. 
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(/) To remove to a depth of 23 feet a shoal outside the main or 
north eiitrance to the harbor. 

Of the above, items (a) and (5) have been completed, item (e) is 
now ill progress, item (d) will be required indefinitely, and it is 
expected to complete items (e) and (/) during the present season. 

During the fiscal 3^ear work on the south entrance arm has been 
continued and it is now nearty to water level. 

Work of placing stone superstructure, sea slope, and riprap on 723 
feet of south luirbor section of breakwater was nearly completed 
and minor repairs were made to timber structures. 

Work proposed for the ensuing fiscal year, for making improve- 
ments available, and for extension of benefits, consists in completing 
stone superstructure, sea slope, and riprap on south harbor section of 
breakwater; continuing work on south entrance arm; dredging at 
south end of harbor; removing shoal outside of north entrance to 
harbor; repairing timber portions of breakwater, and general main- 
tenance of channels and structures. 

The total amount expended b^^ the United States on the improve- 
ment of Buffalo Harbor to June 30, 1907, ^Yas $5,129,013.70. It is 
impracticable to separate the cost of construction and maintenance. 

A good harbor has been obtained. The principal features are 
north and south piers and the entrance channel between them at the 
mouth of Buffalo Creek, in which most of the business of the port 
is done, and the outer breakwater system, consisting of four sections 
of breakwater of an aggregate length of 22,600 feet, inclosing an 
outer harbor 41 miles long and over one-half mile wide. This break- 
water system comprises 8,894 linear feet of breakwater of timber- 
crib-concrete type, 7,250 linear feet of stone or rubble-mound type, 
723 feet of timber-crib-stone type; 1,910 linear feet of wrecked tim- 
ber-crib rebuilding to timber-crib-stone type, and 3,823 feet of tim- 
ber-crib type. 

The maximum draft that could be carried June 30, 1907, at mean 
lake level over the shoalest part of the locality under improvement 
was 20 feet, except at the Stony Point end of the outer harbor basin, 
where the maximum draft is limited to 14 feet. The usual variation 
of level of water surface is from 3 to 4 feet, with maximum, variation 
much greater. 

Attention is called to the need of a storage ground, work J^ard, and 
vslip for loading and unloading timber and other materials used in 
harbor construction. The Government has no place for storage and 
dockage of this character, and the rental of property for the purpose 
is neither feasible nor desirable in a crowded port like Buffalo. The 
cost of iiroviding such adequate storage facilities is estimated at 
$73,600, and it is recommended that the existing project be extended 
by Congress, so as to provide for these facilities at the cost stated. 

"The project is reported to have a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, lumber, and 
ore. 

The commerce of Buffalo is large. During the year 1906 arrivals 
and departures of vessels by lake and river aggregated in number 
8,294 and in tonnage 13,876,759. 

The arrivals and departures of canal boats by the Erie Canal were 
5,666 in number, with a tonnage of 1,769,919. 

ENG 1907 — -46 
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The principal receipts by lake and river were wheat, corn, flour, 
oats, iron ore, lumber, copper, pig iron, glucose,, lard, and pork. The 
total receipts amounted to 10,680,196 tons. 

The shipments by lake were principally coal, sugar, salt, and 
ceinent and aggregated 4,888,142 tons. 

For comparison, the following table is given, showing the arrivals 
and departures by lake and canal and the tonnage, for the past five 
j^ears : 


Year, 

Lake. 

Canaf! 

Number. 

Tonnage. 

Number. 

Tonnage. 

1902 

9,814 

8,727 

7,376 

7,950 

8,294 

11,666,280 
11,586,719 
10, 783, 980 
12, 090, 153 
13, 876, 759 

6,550 
6,974 
5, 132 
4, 902 
5,666 

833, 619 
1, 324, 216 
988, 725 
985, 861 
1, 769, 919 

1903 

1904 

1905 

190G 



Total shipments and receipts: 1905, 13,210,147 tons; 1906, 17,338,- 
257 tons. 

For more extended information and maps and photographs, see 
Annual Reports of the Chief of Engineers since 1897, and for reports 
of surveys see page 3153, Report of Chief of Engineers for 1895, and 
reference on page 703, Report of Chief of Engineers for 1906, printed 
in full in House Document No. 240, Fifty-ninth Congress, first ses- 
sion. 

A chart of Buffalo Harbor is issued in the series of charts of the 
survey of the Northern and Northwestern Lakes, index Ea 1. 

July 1, 1906, balance unexpended ! $235, 219. 66 

Amount appropriated by river and harbor act approved IMarch 2, 

1907 533, 436. 00 

Received from other sources 20.85 


768, 676. 51 

.$15, 418. 29 
54, 922. 20 

70, 340. 49 


July 1, 1907, balance unexpended 698, 336. 02 

July 1, 1907, amount covered by uncompleted contracts 472, 079. 73 

(See Appendix R R 3.) 

i. Lake Erie entrance to Black Rock Harlor and Erie Basin^ Neio 
York.— The adopted project contemplates the formation, by dredging 
and rock removal, of a channel 2,300 feet long, 400 feet wide, and 23 
feet deep at mean lake level, except where bed rock is found at a depth 
of 22 feet, from Buffalo main entrance channel to Erie Basin, and a 
branch channel and basin 1,920 feet long, 500 feet wide, and 23 feet 
deep at mean lake level, to Black Rock Harbor, at an estimated cost of 
$814,643. The act of June 13, 1902, authorized the letting of a con- 
tinuing contract in the sum of $614,643, exclusive of amount appro- 
priated, for completing the work. ^ 

The plan of improvement is printed in House Document No. 125, 
Fifty-sixth Congress, second session, and in the Annual Report of the 
Chief of Engineers for 1901, page 3345. 


June 30, 1907, amount expended during fiscal year: 

For works of improvement 

For maintenance of improvement 
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The work was begun Aj)ril 30, 1903, under a continuing contract 
for the whole work, to be completed under certain conditions of con- 
tract on or before December 31, 1906. 

The work was not completed on that date, and the time limit was 
waived for a reasonable period, the contractor to pay the extra 
expense incurred by reason of the extension of time. 

At the close of the fiscal year the channel from Buffalo north en- 
trance channel to Erie Basin was nearly completed and the basin 75 
per cent excavated. 

The total amount expended on the project to June 30, 1907, was 
$588,976.01, all for works of improvement. 

The maximum draft that could be carried over the shoalest part of 
the locality under improvement at mean lake level June 30, 1907, was 
10 feet, and the usual variation of level of water surface from 3 to 4 
feet, with maximum variation much greater. 

For commercial statistics, see report on Buffalo Harbor, New York. 

The locality is shown on a chart of Bufi'alo Harbor and Niagara 
Eiver to the falls, issued in the series of charts of the survey of the 
Northern and Northwestern Lakes, index Ea 1, and on an index map 
facing page 2142, Annual Eeport of the Chief of Engineers for 1903. 

Eeference to survey is made on page 592, Eeport of the Chief of 
Engineers for 1900. 

The project, being auxiliary to the improvement at Buffalo, has not, 
as a separate work, affected freight rates. 

All the funds authorized for this work have been approxiriated. 


JuljT’ 1, 1906, balance unexpeiiUed .^.551, 092. 65 

June 30, 1907, amount expended during fiscal year, for works of iiii- 
provement 325; 425. 66 

July 1, 1907, balance unexpended 225, 666. 99 

July 1, 1907, amount covered by iiiicoinpleted contracts 225, 204. 07 

(See Aj)pendix E E 4.) 


J. Buffalo entrance to Erie Basin and Blcich Rock Ilarhor^ New 
York , — The first- axipropriation, $50,000, for this imxirovement was 
made March 3, 1899, and an ajoiDroxiriation of $191,701.25 was made 
June 6, 1900, to complete the work. 

The adopted project is to build a breakwater about 2,200 feet long, 
covering and protecting the entrance to Erie Basin and Black Eock 
Harbor and the lake front of Buffalo Harbor between the State 
structures known as the Erie Basin breakwater and the Bird Island 
pier. 

The project has been comj)leted and the breakwater is the northerly 
section of the outer breakwater system forming the outer harbor of 
Buffalo. 

The amount ex^iended to June 30, 1907, was $238,436.81, of which 
$236,278.10 was for construction and $2,158.71 was for maintenance. 
No money was expended during the [oast fiscal 3^ear. 

The maximum draft that could be carried over the shoalest jiart of 
the locality under improvement at mean water level June 30, 1907, 
was 20 feet, and the usual variation of level of water surface is from 
3 to 4 feet, with maximum variation much greater. 

For commercial statistics see report on Buffalo Harbor, 
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For more extended information see Animal Eeports of the Chief 
of Engineers for 1897, page 3246 et seq., and for 1901, page 3324 
et seq., and for report of survey see page 3246, Eeport of the Chief of 
Engineers for 1897. 

The locality is shown oil a chart of Buffalo tiarbor and Niagara 
Elver to the falls, issued in the series of charts of the survey of the 
Northern and Northwestern Lakes, index No. Ea 1, and on an index 
map facing page 2143, Annual Eeport of the Chief of Engineers for 
1903. 

The project, being auxiliary to the improvement at Buffalo, has 
not, as a separate work, affected freight rates. 

This breakwater is the most northerly section of the breakw^ater 
system protecting Buffalo Harbor. 


July 1, 1906, balance tinexpeiicled $3, 264. 44 

July 1, 1907, balance unexpended 3, 264. 44 

(See Appendix E E 5.) 


6, Blach Roch Harbor and channel^ New Yorh . — Black Eock tiar- 
bor is in reality a canal built along the east bank of Niagara Elver, 
located partially between the main shore and Squaw Island, and hav- 
ing at its lower end a lock 36 feet wdde by 200 feet long, and a depth 
of 9^1 feet on miter sills at mean lake level. This harbor,' or canal, is 
separated from the Erie Canal by a w- all of stone and earth. 

The object of the improvement is to provide a channel for deep- 
draft vessels between Buffalo and Tonawanda around the rapids at 
the head of Niagara Eiver. This is to be accomplished by making 
a channel 200 feet wide and 23 feet deep at mean lake level, joining 
at the foot of Maryland street, Buffalo, the 23-foot channel now under 
contract, the proposed channel to extend westerly and northerly, 
through Black Eock Harbor and Erie Canal combined, to the present 
lock, where a ship lock of the requisite capacity is to be built, the 
channel to extend from the foot of the ship lock through the Niagara 
Eiver to deep water above Tonawanda, 400 feet wide and 23 feet cleep 
at mean river level. The estimated cost is $4,500,000. The project 
contemplated a lock 600 feet in length and 60 feet in wddth between 
quoins;, but in order to accommodate vessels of the largest size now 
in use and under construction which may desire to use it, the dimen- 
sions of the lock have been increased to 650 feet in length and 70 feet 
in width. 

Continuing contracts were authorized by the river and harbor act 
of March 2, 1907, in the sum of $1,000,000, yet to be appropriated, 
for prosecuting the project. 

Eeport of survey is printed on page 3284 et seq. of report for 1904. 

Lands and structures needed in the prosecution of the work have 
been granted to the United States by the State of New York, and a 
continuous contract has been made for the excavation of the south- 
erly 6,400 feet, more or less, of the channel, to be completed December 
31, 1908. 

All the funds authorized for this excavation have been appro- 
priated. 

Plans and specifications for further channel excavation, and for 
construction of lock walls, have been prepared, and bids for channel 
excavation have been invited, to be opened July 1, 1907. 

The total amount expended to June 30, 1907, was $15,180.03. 
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The maximum draft that couid be carried elune 30, 1907, at mean 
lake level, over the shoalest part of the locality under improvement, 
was 8 feet, and the usual variation of water surface is from 3 to 4 
feet. 

The project, being auxiliary to the improvement at Buffalo, has 
not, as a separate work, affected freight rates. 

The locality is shown on United States Lake Survey chart No. Ea 1. 

For commercial statistics see report on Buffalo tiarbor and on 
Tonawanda Harbor and Niagara Eiver, New York. 


JiTl.y 1, 1906, balance unexpended 1|;332, 408. 17 

Amount appropriated l)j sundry civil act approved March 4, 1907„ 367, 000. 00 

ximoimt appropriated by river and iiarI)or act approved March 2, 

1907 1,000,000.00 


1, 699, 408. 17 

Jiuie 30, 1907, amount expended during fiscal year, for works of 


improvement I 14, 588. 20 

July 1, 1907, balance iinexpended 1, 684, 819. 97 


July 1, 1907, amount covered by uncompleted contracts 656, 496. 59 

Amount (estimated) required for completion of existing project.^ 2, 800, 000. 00 

(See Appendix E EG.) 

7. Tonawanda Harbor and Niagara Eiver ^ New Torh , — In its orig- 
inal condition the navigation of Niagara Eiver from Lake Erie to 
Tonawanda was obstructed by several reefs and shoals which mate- 
riall^T- limited the draft of vessels traversing it, and the river in some 
places had a very swift current. The water in the harbor between 
Tonawanda Island and the mainland was shoal. 

The adopted project of April 11, 1888, as modified June 3, 1896, 
and June 13, 1902, is to remoi^e obstructions, so as to make a channel 
400 feet wide and 18 feet deep at mean river level from Lake Erie 
to the north line of North Tonawanda, including the dredging of 
Tonawanda Harbor to a depth of 18 feet. 

The river and harbor act of March 2, 1907, also ap|)ropriated 
$3,000 for removing wreck of steamer Embury from Niagara Eiver, 
near Grand Island. 

The project is completed except at the Buff'alo waterworks intake 
pier, where the width of the channel is about 100 feet, and from the 
Tonawanda Iron and Steel Company’s docks to the north line of 
North Tonawanda, where the depth is from 12 to 15 feet. 

The amount expended to June 30, 1907, was $652,756, all for 
improvement. 

No work is proposed for the ensuing fiscal year. 

The commerce of Tonawanda is large. During the 3^ear 1906 there 
were entered and cleared 1,802 lake craft, 'with a tonnage of 1,117,766 
tons. The receipts ^vere principall}^ lumber, iron ore, and limestone, 
and aggregated 1,064,030 tons. The shipments from Tonawanda are 
entirely by Erie Canal. 

The maximum draft that could be carried June 30, 1907, at mean 
water level, over the shoalest part of the locality under improvement, 
was 15 feet, and the usual variation of level of water surface is 2 feet. 

A chart of Niagara Eiver to the falls is issued in the series of charts 
of Northern and Northwestern Lakes, index Ea 1. 
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It is reported that the project has a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, lumber, and ore. 

For reports of surveys see page 2066, Eeport of Chief of Engineers 
for 1888, and page 4155, report for 1900. 


July 1, 1906, balance unexpended $30, 262. 58 

Amount appropriated by river and harbor act approved March 2, 1907_ 3, 000. 00 

33, 262. 58 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 318. 58 

July 1, 1907, balance unexpended 32, 944. 00 

July 1, 1907, amount covered by uncompleted contracts 2, 655. 00 

Amount (estimated) required for completion of existing project 497,287.93 

(See Appendix E R 7.) 

IMPROVEMENT OF HARBORS ON LAKE ONTARIO AND OP ST. LAW- 


RENCE RIVER AND HARBORS THEREON, NEW YORK. 

This district was in the charge of Col. H. M. Adams, Corps of 
Engineers. 

7. Harhor at Charlotte^ N, Y . — This harbor is at the mouth of the 
Genesee Eiver. In its original condition vessels of more than 8 feet 
draft could not cross the bar. 

The original project of 1829 was to secure a channel 12 feet deep 
across the bar by constructing parallel piers to confine and direct the 
action of spring freshets. The project of 1882 was to obtain a depth 
of 15 feet by extending the two piers a total of 3,250 feet and by 
dredging. After the piers had been extended 1,444 feet the project 
was modified July 18, 1896, to preserve the depth by dredging with- 
out further extension of the piers for the present, and March 2, 1897, 
it was again modified to obtain and maintain not less than 16 feet and 
not more than 16-J feet at low water (zero of Oswego gauge) in a 
channel not more than 200 feet wide. 

The amount expended to June 30, 1907, was $667,639.23. It is 
impracticable to separate the cost of construction and maintenance. 

During the fiscal year 583 linear feet of the west pier and 240,5 
linear feet of the east pier were reconstructed and the old timber 
superstructure replaced with concrete. Minor repairs were made and 
the channel maintained. 

June 30, 1907, the maximum draft that could be carried in the 
channel at low water was 16 feet, and the usual variation of level of 
water surface is 3 feet. 

The Genesee Eiver is navigable for lake vessels for a distance of 
about 2| miles above its mouth. 

It is reported that the project has a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, lumber, and ore. 

The following is a statement of the commerce at this port during 
the past ten 3^ears in tons : 1897, 385,981 ; 1898, 483,850 ; 1899, 447,428 ; 
1900, 399,605; 1901, 549,207; 1902, 557,690; 1903, 569,169; 1904, 
554,212 ; 1905, 597,996 ; 1906, 482,709. 

■ The work proposed for the ensuing fiscal year, to make the im- 
provement available, is to make necessary repairs to piers and to 
dredge the channel. 
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For more extended information and map, see Annual Eeport of 
the Chief of Engineers for 1881, page 2436. 

A chart of Charlotte Harbor is issued in the seiies of charts of the 
survey of the Northern and Northwestern Lakes, index On 1. 


July 1, 1906, balance unexi)endecl $33,002.35 

Amount appropriated .by river and harbor act approved March 2, 1907. 88, 500. 00 

121,502.35 

June 30, 1907, ainount expended durin.s: fiscal year, for maintenance 
of improvement 37, 082. 25 

July 1, 1907, balance unexpended 84, 420. 10 

(See Apiieiidix S S 1.) 


2. Har^bor at PiiltiieyviUe^ A. J". — This harbor is at the mouth of 
Salmon Creek, which empties into Lake Ontario, in Wayne County, 
N. Y. In its original condition the depth was only 20 inches. 

The original project in 1871 was to protect the approach to the 
creek by building two piers in the lake, of timber cribs filled with 
stones, and to dredge a channel from the 10-foot curve in the lake to 
the mouth of the creek to a depth of 10 feet at Ioav water, at an 
estimated cost of $59,000. 

In 1875 the material to be dredged was found to be so hard that 
the estimated cost was increased to $71,000. 

The project is completed, except that a depth of 8 feet instead of 
10 was obtained, the effort to secure the latter having been abandoned 
in 1900 on account of the difficult dredging. No ivork has been done 
since the season of 1900. 

The amount expended to June 80, 1907, was $79,011.84, of which 
$70,607.96 was for construction and $8,393.88 for maintenance. 

June 30, 1907, the maximum draft that could be carried in the 
channel was 3 feet, and the usual variation is 3 feet. 

Salmon Creek is navigable but a short distance abore the inner 
end of the piers. 

The project has had no effect on freight rates. 

The commerce of Pultneyville, Avliich is a village of about 300 
inhabitants, is insignificant, there being only 4 arrivals and depar- 
tures, with a tonnage of 188, during the year 1906. 

Work proposed for the ensuing year, to make the improvement 
available, is to maintain, as far as funds will allow, the channel at 8 
feet depth, and make necessary repairs to the piers. 

For more extended information and map, see page 2460 et seq., 


Eeport of the Chief of Engineers for 1894. 

Amount appropriated bv river and harbor act approved March 2, 

1907 $6,000.00 

June 30, 1907, amount expended during fiscal year, for maintenance of 

imx)rovenient 11. 84 

; 

duly 1, 1907, balance unexpended 5, 988. 16 

(See xippendix S S 2.) 


J. Harbor at Great Sodus Bay^ New York . — In its original con- 
dition the channel connecting this bay with Lake Ontario was wide 
and impracticable for vessels drawing over 8 feet. 

The original project of 1829 was to narrow the entrance by con- 
structing two converging breakwaters and to secure a channel of 12 
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feet depth by building two parallel piers about 4-50 feet apart, con- 
necting with the ends of the breakwater, and by dredging. The 
present project, of 1882, is to obtain a depth of 15 feet at low water 
(zero of Oswego gauge) by extending the tW'O piers a total of 1,100 
feet and by dredging. After the piers had been extended 519 feet to 
their present lengths — west pier, 1,580 feet; east pier, 1,294 feet — the 
project was modified July 18, 1896, to restore and maintain the chan- 
nel 150 feet wide between the piers, flaring to 250 feet in the lake, to 
the requisite depth of 15 feet at low water, by dredging, without 
further extension of the piers for the present. 

The amount expended to June 30, 1907, was $497,453.68, of which 
$89,201.88 was for maintenance. 

During the fiscal year the channel between the piers was dredged 
to the depth of 144 foet at low W'ater under emergency allotment, and 
minor repairs to structures were made. 

The minimum depth, June 30, 1907, was 14 feet at Ioav winter in a 
channel width of 150 feet, and the usual variation of level of water 
surface is 3 feet. 

The project is reported to have a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, lumber, and 
ore. 

The following is a statement of commerce at this port for the past 
ten years, in tons: 1897, 36,361; 1898, 70,709; 1899, 78,885; 1900, 
84,379; 1901, 84,379; 1902, 26,726; 1903, 18,875; 1904, 30,797; 1905, 
46,251 ; 1906, 58,905. 

For more extended information and map, see Annual Report of 
the Chief Engineers for 1881, page 2441 et seq. 

A chart of Great Sodus Bay is issued in the series of charts of the 
survey of the Northern and Northwestern Lakes, index Oni 3. 


Jiilj" 1, 1906, balance unexpended $1, 656. 01 

Amount appropriated by river and harbor act approved March 2, 1907- 50, 000. 00 


51, 656. 01 

June 30, 1907, amount expended during fiscal year, for 

maintenance of improvement .^1,611.89 

Returned to Treasury to credit of emergency appropriation- 12. 00 

1, 623. 89 

July 1, 1907, balance unexpended 50, 032, 12 

(See Appendix S S 3.) 


J. Harbor at Little Sodiis Bay^ New York , — In its original condi- 
tion the channel connecting this bay with Lake Ontario was about 
150 wide and 18 inches deep. 

The original project of 1854 was to protect the channel hj building 
two parallel piers 250 feet apart across the bar to the 15-foot curve 
in the lake and to connect them with the shore by breakwaters. In 
1867 this project was modified to provide for dredging to the depth 
of 12 feet. The present project, of 1882, is to obtain a depth of 15 
feet at low water (zero of Oswego gauge) by extending the piers to 
the 15-foot curve in the lake, and by dredging. After the piers had 
been extended 835 feet to the following lengths — west pier, 1,747 feet ; 
east pier, 1,510 feet — ^the project was modified June 29, 1898, to 
restore and maintain the entrance channel, 150 feet wide, to the 
requisite depth of 15 feet, by dredging, without further extension of 
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the piers for the present, and this was modified by tiie river and 
harbor act of June 13, 1902, to extend the east pier 300 feet, making 
its total length, 1,810 feet. 

The amount expended to June 30, 1907, was $395,138.51:, of which 
$93,775.74 was applied to maintenance of improvement. 

During the fiscal A^ear minor repairs to piers have been made and 
preparations made for replacing with concrete the timber super- 
structure on 2,208 feet of piers. 

The minimum depth over the shoalest j^art of the locality under 
improvement, June 30, 1907, was 15 feet at low water in a channel 
width of 150 feet, and the usual variation of level of water surface is 
3 feet. 

The project is reported to have a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, lumber, and ore. 

The folloAving is a statement of commerce at this port for ten years, 
in tons: 1897, 68,888; 1898, 50,339; 1889, 81,969; 1900, 59,511; 1901, 
135,118; 1902,52,543; 1903,120,692; 1904,137,258; 1905,105,298; 
1906, 103,991. 

Work proposed for the ensuing year, necessary to make the 
improvement available, consists in maintenance of channels and piers. 

For more extended information and map, see Annual Eeport of the 
Chief of Engineers for 1881, page 2443 et .seq. 

A chart of Little Sodiis Bay is issued in the series of charts of the 
survey of the ISrorthern and Northwestern Lakes, index 01 9. 


July 1, 1906, balance unexpended $1, 688. 05 

Amount appropriated by river and harbor act approved March 2 , 1907_ 75, 000. 00 
Received from other sources 20.00 

76, 70S. 05 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 2, 562. 86 

July 1, 1907, balance unexpended 74, 145. 19 

(See Appendix S S 4.) 


J. Harbor at Oswego^ N. Ih — This harbor comprises the lower part, 
of Oswego River, a cove at its mouth, protected bi^ a breakwater now 
known as the inner breakwater and an outer harbor formed by an 
outer breakwuxter. In its original condition the harbor in the Oswego 
River was navigable b}^ vessels of light draft only, and the cove had 
no protection against the lake seas. 

The original project of 1827 (completed in 1829) was to build 
across the cove a breakwater of timber cribs filled with stone. 
Between 1830 and 1838 a superstructure of masonry was built on 
500 feet of this breakwater. Between 1866 and 1869 $41,000 was 
expended in dredging the harbor to the depth of 12 feet at extreme 
low water. Between 1868 and 1870 a light-house pier was built, 
extending north 437 feet from the channel end of the breakwater. In 
1871 the project for an outer harbor formed by an outer breakwater 
was adopted, and in 1881 an outer breakwater was completed having 
a lake face 4,870 feet long, a westerly shore return 916 feet long, and 
an easterly return 246 feet long. In 1881 a project was adopted to 
build an east breakwater, 248 feet of which was constructed in 1881 
and removed in 1889. In 1885 and 1889 two spurs to the outer 
breakwater, 100 and 150 feet long, respectively, were built. 
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In the acts of March 3, 1893, and August 18, 1894, special provisions 
were made for extending the deep-water area of the harbor in the 
mouth of the Oswego River by the removal of rock. 

The present project was adopted June 3, 1896, based on a special 
1 ‘eport printed in the Annual Report of the Chief of Engineers for 
1895, page 3213 et seq., and as subsequently modified is, first, to 
build an east breakwater 1,435 feet long, at an estimated cost of 
$197,000 (acts of March 3, 1895, and June 3, 1896) ; second, to nar- 
row the breach made in the outer breakwater in 1884 from 175 to 
about 75 feet, at an estimated cost of $18,500; third, to widen and 
deepen the inner harbor in the mouth of the Oswego River and to 
extend the deep-water area further upstream by rock excavation. 

There are 5,907 feet of outer breakwater and 1,993 feet of inner 
breakwater and light-house pier, forming an outer harbor containing 
140 acres and an inner harbor containing 9.35 acres (including the 
Oswego River). The areas having a controlling depth of 14.5 feet 
at low water are 40 acres in the outer harbor and 4J acres in the 
inner harbor. 

Under maintenance there is required: The maintenance of the 
outer breakwater and inner breakwater and light-house pier, the 
maintenance of a depth of 15.7 feet at low water in the entrance chan- 
nel and in the outer harbor, and the maintenance of a depth of 15 feet 
at loAV water in the cove behind the inner breakwater and in the har- 
bor in the mouth of Oswego River. 

The plane of reference is low water (zero of Oswego gauge). 

The outer breakwater is a weak structure, difficult and costly to 
maintain. 

The river and harbor act of March 3, 1905, made an apjpropriation 
for continuing repairs under the present method, printed as plan 
“ B,” on page 3368, Report of the Chief of Engineers for 1904. 

Under this appropriation extensive repairs were made to the outer 
breakwater during the fiscal year. 

The river and harbor act of March 2, 1907, makes an appropriation 
of $100,000 and authorizes contracts to the extent of $100,000 addi- 
tional, yet to be appropriated, for making further repairs under plan 
‘‘A,” printed on page 3368, Report of the Chief of Engineers for 
1904, which contemplates a stone superstructure and sea slope, at an 
estimated cost of $900,000. 

The amount expended to June 30, 1907, was $2,099,673.99. It is 
impracticable to separate the cost of construction and maintenance. 

June 30, 1907, the minimum depth at low water over the shpalest 
part of the locality under improvement was 144 feet. 

The usual variation of level of water surface is 3 feet. 

The project is reported to have a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, lumber, 
and ore. 

The following is a statement of the commerce of this harbor for the 
past ten years, in tons: 1897, 706,805; 1898, 615,503; 1899, 716,753; 
1900, 575,160; 1901, 565,052; 1902, 334,009; 1903, 733,734; 1904, 
712,481; 1905,724,502; 1906,615,840. 

Work proposed for the ensuing fiscal year, necessary to make the 
improvement available and extend its benefits, consists in dredging 
on shoals as may be required in the outer harbor and entrance chan- 
nel and repairs on the outer and inner breakwaters. 
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Report of survey of the outer breakwater is priiited on page 3B63 
et seq. of the Report of the Chief of Engineers for 1904. 

For more extended iiiforinatioii and map, see Aimiial Report of the 
Chief of Engineers for 1881, page 2451 et seq. 

A chart of Oswego Flarbor is published in the series of charts of 
the survey of the Northern and Northwestern Lakes, index 01 7, mid 
an index map facing page 2160 of the Annual Report of the Chief of 


Engineers for 1903. 

July 1, 1906, balance unexpended |0T, 455. 40 

Amount appropriated by river and harbor act apiiroved iMarcli 2, 1907_ 100, 000. 00 
Received from other sources 4. 55 


197, 459. 95 

June 80, 1907, amount expended during fiscal year, for maintenance 


of improvement 73, 448. 52 

July 1, 1907, balance unexpended : 124,011.43 

Amount (estimated) required for completion of e.xisting project 800,000.00 

(See Apjiendix S S 5.) 


6. Ha7‘bor at Cafe Vineent^ N. F. — This harbor is an open road- 
stead on the St. Lawrence River, 2-J- miles from Lake (3iitario, and is 
a convenient location for vessels to lie during storms, at night, and in 
thick weather. 

The original project of 1896 was to build a breakwater parallel to 
and 600 feet from the railroad wharf, 1,600 feet long, at an estimated 
cost of $320,000. On May 13, 1899, this project was modilied to build 
a breakwater parallel to and 500 feet from the railroad wharf, 1,550 
feet long, of which length 150 feet, or so much thereof as required, 
was to be a shore return at upper end, at an estimated cost of $200,000. 
Four hundred and ten feet of this breakivater, of which 50 feet was 
shore return, was built in 1900, 300 feet wuis finished in June, 1905, 
and 200 feet was completed in 1906. 

The amount expended to June 30, 1907, was $127,009.40, all for 
construction. 

The maximum draft that could be carried over the locality under 
improvement at iow water June 30, 1907, was 19 feet, and the usual 
variation of level of water surface is 3 feet. 

The commerce of Cape Vincent is not large. This improvement is 
intended to make a harbor of refuge for all craft plying between 
Lake Ontario and the St. Lawrence River. 

The following is a statement of the commerce of this port, in tons, 
for the years given: 1900, 10,721; 1901, 4,209; 1902, 4,175; 1903, 
15,666 ; 1904, 20,083 ; 1905, 21,750 ; 1906, 112,501. 

No wmrk is proposed for the ensuing fiscal year. 

For more extended information and map, see Annual Reports of 
the Chief of Engineers for 1897, page 3286 et seq., and for 1903, page 
2162 et seq. 

The project has provided facilities that make navigation more safe 

T 1 1 no I p • 1 j . j 


and thus affects freight rates. 

July 1, 1906, balance iiiiexpencled $23, 449. 23 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 22, 458. 63 

July 1, 1907, balance unexpended 91K). 60 

Amount (estimated) required for completion of existing project 72,000. 00 

(See Appendix S S 6.) 
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7. Harhor at Ogdensburg^ N. Y . — In its original condition the 
low-water depth in this harbor was 9 feet in the upper entrance 
channel leading to the Oswegatchie River, 10 to 12 feet in the two 
lower entrance channels, and 6 to 12 feet along the city front. 

The original project of 1868 was to dredge the channels to the 
depth of 12 feet and to build, if necessary, 5,500 linear feet of piers, 
at an estimated cost of $100,000. The piers were never built. The 
project of 1882 provided for dredging the upper entrance channel 
from the St. LaAvrence RiA^er channel across the shoal to and into the 
mouth of the OsAvegatchie to 16 feet and the loAver entrance channels 
and channels along the city front to 15 feet at extreme Ioav AA^ater, at 
an estimated cost of $75,000. The present project (see Annual Report 
of the Chief of Engineers for 1890, p. 2872) provided for dredging all 
the channels to a depth of 16.5 feet below the zero of the Ogdens- 
burg gauge (15 feet below the zero of the OsAvego gauge), at an esti- 
mated cost of $158,950. The project Avas modified February 27, 1897, 
to deepen the two loAAyer entrance channels to 16 feet below the zero 
of the OsAvego gauge, and by act of March 3, 1899, further modified 
to dredge 900 feet of the channel along the front of Ogdensburg above 
Franklin street to but 14 feet beloAV the same zero, the projected 
depths of the upper entrance channel to and into the mouth of the 
Oswegatchie River up to the bridge, and the balance of the channel 
along the city front to remain 15 feet. The dredging of all of. the 
channels of the project Avas completed in July, 1903, but they are 
not stable, and frequent redredging is necessary to maintain the 
required depths. 

The amount expended to June 30, 1907, was $342,285.08, of Avhich 
$70,565.87 was applied to maintenance of improvement. 

During the fiscal year the upper entrance channel has been dredged 
to a depth of 15 feet, under emergency allotment of June 6, 1906. 

The maximum draft that could be carried over the improvement at 
low Avater (zero Oswego gauge) June 30, 1907, Avas as folloAvs: In the 
lower entrance channels, 15 feet; in the upper entrance channel, 15 
feet; in the channel along the city front, 12 feet. The usual varia- 
tion of level of Avater surface is 3 feet. 

The project is reported to have a material effect in controlling 
freight rates on bulk commodities, such as coal, grain, lumber, 
and ore. 

The following is a statement of commerce at this port for the past 
ten years, in tons; 1897, 866,035; 1898, 645,201; 1899, 670,363; 1900, 
646,248; 1901, 646,248; 1902, 837,025; 1903, 1,185,785; 1904, 898,257; 
1905, 1,034,085 ; 1906, 1,056,100. 

lYork proposed for the ensuing fiscal year necessary to make 
the improvement available consists in dredging channels wherever 
necessary. 

For more extended information and map see Annual Report of the 
Chief of Engineers for 1881, page 2451 et seq. 

An index map is printed in the Annual Report of the Chief of En- 
gineers for 1903, facing page 2166. 
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July 1, 1906, balance unexpended $10,264.14 


Amount appropriated by river and harbor act approved March 2, 1907_ 75, 000. 00 


85, 264. 14 

June 30, 1907, amount expended during fiscal year, for 

maintenance of improvement $10, 193. 66 

Returned to Treasury to credit of emergency appropria- 
tion I 61. 71 

10, 255. 37 

July 1, 1907. balance unexpended 75, 008. 77 

(See Appendix S S 7.) 

8, Removing sunken vessels or craft ohstructing or endangering 
navigation , — The hull of steamer Massena was removed from Ogdens- 
biirg Harbor under contract at a cost of $500. 

(See ilpjiendix S S 8.) 

EXAMINATION AND SUEVEY MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

^ Reports dated July 10, 1905, and May 21, 1906, required by the 
river and harbor act approved March. 3, 1905, on f Telimmary exam- 
ination and survey of St. Lawrence River at or near Thousand Island 
Park.^ New York.^ were submitted by the district officer and were 
reviewed by the Board of Engineers" for Rivers and Harbors, pur- 
suant to law. They were transmitted to Congress and printed in 
tiouse Document No. 177, Fifty-ninth Congress, second session. 
Alternative plans for improvement are presented, but it is not deemed 
advisable for the United States to undertake the improvement of the 
locality at the present time. 

IMPROVEMENT OF HARBORS IN CALIFORNIA SOUTH OF SAN 

FRANCISCO. 

This district was in the charge of Capt. Amos A. Fries, Corps of 
Engineers. Division engineer, Col. W. H. Heuer, Corps of Engineers, 
until March 2, 1907, and Lieut. Col. John Biddle, Corps of Engineers, 
since June 12, 1907. 

1. San Diego Harboi% California . — San Diego Harbor is just north 
of the national boundary of Mexico and 482 nautical miles' south of 
San Francisco. 

The river and harbor act approved March 3, 1875, appropriated 
$80,000 for the construction of a dike across the mouth of San Diego 
River, causing it to empty into False Bay, and thus preventing San 
Diego Harbor from being injured by the deposit of material brought 
down during flood stages. This work was completed in 1876 at a 
cost of $79,798.72, which, with the cost of repairs made up to the 
time of adoption of the present project, brought the total expendi- 
tures to $81,918.45. Further repairs to the dike have been made by 
the city of San Diego. 

The' later project for the improvement of the harbor, adopted by 
the river and harbor act approved September 19, 1890, provided for 
the construction of a jetty on Zuninga shoal, at the entrance to the 
harbor ; the maintenance of a channel 24 feet deep at mean low tide 
and 500 feet wide through the “ middle ground,” and for repairs to 
restraining dike. The jetty was to rise to the height of extreme high 
water and to be about 7,500 feet long, with a view to producing a 
depth of 26 feet at mean lower low water on the outer bar. 
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At the time of the adoption of this project the governing depth on 
the bar was 21 feet. Just inside the entrance was a middle ground 
carrying but 17 feet of water. The main channel, lying to the west 
of the middle ground, was of ample depth, but was difficult of navi- 
gation on account of two sharp turns. 

The original estimated cost of this improvement was $394,400. 
This estimate w^as increased in June, 1900, to $542,850. 

The appropriation of $192,850 in the sundry civil act of March 3, 
1903, brought the total of appropriations up to the amount of the 
revised estimate. 

The jetty was extended to its full contemplated length of 7,500 
feet, a channel 26 feet deep and 271 feet wide (28 feet deep over a 
width of 171 feet) was dredged across the outer bar, and a channel 
26 feet deep and 400 feet wide w^as dredged across the middle ground. 
Later the channels through the outer bar and the middle ground both 
shoaled to 24 feet depth. The amount expended on this harbor up 
to the completion of this project was $625,214.94. 

The river and harbor act of March 3, 1905, appropriated $10,000 
for the maintenance of these channels. 

On September 28, 1906, an emergencj" contract was entered into 
•with the North American Dredging Company for dredging a chan- 
nel through the outer bar to a depth of 28 feet and to such width as 
the amount of money available would permit. Fifteen thousand six 
hundred and twenty-five cubic yards of material was dredged and 
dumped at sea at a cost of 60 cents per yard. This contract "was com- 
pleted December 18, 1906. A channel 100 feet wude and 27 feet deep 
at mean loAver low wuiter w^as dredged. This channel has since 
shoaled to 25 feet depth, which is the maximum draft that could be 
carried into the harbor at mean lower low water on June 30, 1907. 
The average height of all high waters above the plane of reference 
is 4.8 feet. 

The river and harbor act of March 2, 1907, appropriated $20,000 
for the maintenance of these channels, and a contract will be entered 
into at an early date with the North American Dredging Company 
for dredging about 37,254 cubic yards of material on the outer bar at 
51 cents per yard. 

The amount expended on this project (maintenance) to June 30, 
1907, is $10,079.19. 

The commerce of this harbor was 216,761 tons for the calendar 3^ear 
1906, an increase of 36 per cent over that of the previous year. It 
consists pricipally of lumber, general merchandise, and ore shipped. 
The value of this commerce is estimated to be $10,523,498. 

The coastwise trade is carried in vessels drawing from 12 to 20 
feet of water, and is benefited but little by the improvement of the 
harbor. The American-Hawaiian steamers, of 8,000 to 10,000 ton- 
nage each, enter this port once a month. These vessels draw about 
26 feet of w^ater and carry 1,000 to 2,000 tons of freight per month for 
San Diego. Freight for San Diego carried by the Panama steamers 
is delivered by coastwise steamers from San Francisco. The Ameri- 
can-Hawaiian steamers and the Panama steamers have a rate from 
the Atlantic ports to San Diego averaging about 30 per cent cheaper 
than railroad rates. Foreign cements are received in this port in 
sailing vessels drawing 22 and 23 feet of water. 

For reference to reports on examinations and survej^s, see Annual 
Report of the Chief of Engineers for the year 1904, page 632, 
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July 1, 1906, balance unexpended $9, 797. SO 

Amount appropriated by river and harbor act approved March 2, 10{)7„ 20, 000. 00 

^ 29, 797. 36 

June 30, 1907, amount expended during fiscal 5 ’ear, for maintenance 
of improvement ■ 9 , tSS. 23 

July 1, 1907, balance unexpended 20, 059. 13 

July 1, 1907, outstanding liabilities 26.93 

July 1, 1907, balance available 20,032.20 

(See Appendix T T 1.) 


Deep-ioater hm^jor at San Pedro Bay^ Calif or nia.—T\\Q, river 
and harbor act of June 3, 1896, provided for the appointment of a 
Board to determine upon the location of a deep-water harbor for 
commerce and of refuge in Santa Monica Bay, California, or at San 
Pedro, in the same State, the decision of a majority of the Board as 
to location to be final. The Board was to make plans, specifications, 
and estimates for said improvement. After the Board should liave 
rendered its decision and submitted its report the Secretary of War 
was empowered to make contracts for the completion of the selected 
harbor in accordance with the project of the Board, at a cost not 
exceeding in the aggregate $2,900,000. 

In accordance with the provisions of this act a Board was ap- 
pointed which submitted its rejDort March 1, 1897, deciding in favor 
of San Pedro Bay. The report of the Board is printed in Senate 
Document No. 18, Fifty-fifth Congress, first session. 

The plan of the Board (the present project of improvement) was 
to construct, to the eastward of Point Fermin, a breakwater about 
8,500 feet long, or as much longer as could be constructed within the 
authorized limit of cost, $2,900,000, and it has been decided that a 
breakwater 9,000 feet long should be built. In plan the breakwater 
is to consist of two straight arms connected by a curve 1,800 feet in 
length, of 1,910 feet radius. The westerly arm is to be 3,000 feet 
long, pointing S. 72° E. (magnetic) ; the easterly arm, as extended, 
4,200 feet long, pointing N. 54° E. (magnetic). A gap of about 1,850 
feet is to be left between the east shore of Point Fermin and the west- 
erly end of the breakwater. 

Originally San Pedro Bay was an open roadstead exposed to soiith- 
easteriy, southerly, and southwesterly winds. The effect of the break- 
water will be to afford a place of refuge, eUvSy of access and secure 
from storms, for vessels of the largest size. It will also shelter the 
entrance to the inner harbor of San Pedro. 

On August 12, 1898, a continuing contract was entered into with 
Heldmaier & Neu, of Chicago, 111., for the construction of the break- 
water for $1,303,198.54. This contract was annulled on March 19. 
1900, on account of unsatisfactory prog;ress- Under this contract 
86,610 tons of stone was placed in the foundation course, at a cost, 
including inspection, of $51,537.43. 

On June 7, 1900, a continuing contract for completing the break- 
water was entered into with the California Construction Company, 
of San Francisco, Cal. The estimated cost of work under this con- 
tract, using the quantities on which bids were canvassed and the 
prices bid for stone and concrete, and. allowing 10 per cent for engi- 
neering expenses and contingencies, is $2,613,100.66, in addition to 
expenditures under the former contract. This estimate is for a 
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breakwater 8,500 feet long. The extension of the breakwater to 
9,000 feet in length is estimated to cost about $206,250 additional. 

The amount expended under the project up to the close of the fiscal 
year ending June 30, 1907, is $2,294,211.18, including the expendi- 
tures of the Board referred to above. 

Work was begun on the westerl}^ end of the substructure. Up to 
June 30, 1907, 1,969,780 long tons of stone, at $0,844 per ton, had been 
deposited in the substructure under the present contract, and the 
substructure was about completed for a distance of 8,452 feet. 

The superstructure was begun at a distance of 628 feet from the 
westerly end and is being built to the eastward. To June 30, 1907, 
169,394 long tons of stone had been placed in the superstructure, at 
$3.10 per ton, and this, while partially completing it over a length 
of 7,238 feet, is equivalent to 6,606 feet of completed work. The 
project is about 84 per cent completed. 

The protected area is used by vessels which have to lighter a part 
of their cargo or have to await a favorable tide before they can enter 
the inner harbor. The effect of continuing work under the existing 
project will be to enlarge the protected area and to increase the 
shelter afforded the entrance to the inner harbor. 

The available balance and the $100,000 authorized but not yet 
appropriated will be expended in extending the breakv'ater under 
contract. 

There are as yet no commercial wharves in the outer, or break- 
w^ater, harbor. The construction of bulkheads, etc., has been begun, 
and it is expected that facilities for commerce will be greatly devel- 
oped during the year. For commercial statistics see report on 
Wilmington Harbor. 

For reference to report on examinations and surveys see Annual 
Eeport of the Chief of Engineers for the year 1904, page 684. 

July 1, 1906, balance unexpended $599, 932. 20 

Amount appropriated by sundry civil act approved March 4, 1907 92, 915. 00 


692, 847. 20 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 187, 058. 33 

July 1, 1907, balance unexpended 505,788.87 

July 1, 1907, outstanding liabilities 31, 437. 09 

July 1, 1907, balance available 474, 351. 78 

July 1, 1907, amount covered by uncompleted contracts 415, 714. 12 

Amount (estimated) required for completion of existing project 100, 000. 00 

f Amount that can be profitably expended in fiscal j^ear ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 ^ ^ 100,000.00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1907. 

(See Appendix T T 2.) 

yVilmington Ilarbor^ Galifornia . — Wilmington is situated at the 
head of a small estuary which has its outlet in the Bay of San Pedro, 
and is 393 nautical miles to the southward of San Francisco. 

Previous to the commencement of the improvement, in 1871, there 
was a depth of less than 2 feet of water at low tide at the entrance. 

The original project, approved July 1, 1871, contemplated gaining 
a depth of 10 feet at mean low tide. This depth was obtained in 
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1881, at.a cost of $555,000, when a further project to increase depth of 
channel to 15 feet at mean low tide by dredging a reef between the 
jetties, raising existing works, and extending the jetties to 18 feet of 
water in San Pedro Bay, was submitted. This project was com- 
pleted in 1893, at a cost of $399,497.68. 

The river and harbor act of June 3, 1896, appropriated $50,000 for 
improving the harbor in accordance with a project submitted in 1894 
for a channel depth of T8 feet at mean Ioav tide, at an estimated cost 
of $392,725. Diving to certain provisos, howei^er, this money ivas not 
available without further action by Congress. 

The loresent project ivas adopted by the river and harbor act of 
June 13, 1902, and contemplates pro Adding a channel 20 feet deep and 
400 feet wide from the outer harbor to the foot of the wharves ; and 
24 feet deep between harbor lines from the foot of the wharves to and 
including a turning basin 1,600 feet in diameter just beloAV Mormon 
Island. It also provides for repairs to the east jetty and for the con- 
struction of a dike to divert the Avaters of the Los Angeles Eiver from 
Wilmington Lagoon. The same act made available the $50,000 appro- 
priated by the act of June 3, 1896. 

Changed conditions hai^e rendered the building of the dike inad- 
Adsable. 

The original estimated cost of the work called for by the present 
project, including the procurement of a dredge, is $550,000. This 
estimate has been increased to $663,000. 

The rii^er and harbor act of March 2, 1907, and the sundry civil act 
of March 4, 1907, appropriated $113,000 and $50,000, • respectively, 
for this Avork, completing the full amount of the estimated cost. 

The amount expended under the existing j)roject to June 30, 1907, 
is $477,631.69, and the project is about 52 per cent completed. 

Ilepairs have been made to the east jetty at a cost of $3,700. 

A 20-inch suction dredge, Avith the necessary discharge pipe line, 
floating plant, etc., has been built at a total cost of $118,721.78. The 
Avork of dredging the harbor began April 1, 1905, since Avhich time 
1,774,044 cubic yards of material has been dredged and deposited 
behind bulkhead lines on Terminal Island, or outside the jetties, at 
a cost of $144,425.69, or about $0.08 per cubic yard. At the entrance 
to the harbor 355,785 cubic yards has been dVedged under contract 
at a cost of $168,579.90 (contract payments only), and between the 
entrance and the uj)per end of the Avharves 249,340 cubic yards has 
been dredged under contract at a cost of $39,894.40. 

The entrance channel has been dredged to a width of 400 feet 
and a depth of 21 feet. A channel 400 feet Avide, with a least depth 
of 20 feet, has been dredged from the entrance to the loAver end of 
the wharves, and dredging to a depth of 25 feet has been done be- 
tween the AvharA’^es as far north as Smiths Island, a distance of about 
5,000 feet. This depth of 25 feet, with a width of 200 feet, has also 
been carried along the easterly side a further distance of 817 feet. 
FortliAvard of there dredging to the depth of 20 feet has also been 
done in front of all wharves on both sides of the harbor. 

The minimum draft that could be carried over the bar on June 30, 
1907, Avas 20 feet at mean lower low water. The average rise of the 
tide above this plane of reference is 5.1 feet. 

The available balance will be expended in dredging with Govern- 
ment dredge and for contingencies. 
ma 1907"- — 47 

A 
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For the calendar year 1906 the commerce of this port amounted 
to 1,007,476 tons, a decrease of 7 per cent from the preceding year. 
It consists principally of lumber, crude oil, and general merchandise 
received, and of general merchandise and crude oil shipped. Its 
value is estimated at $20,245,000. 

It is difficult to estimate accurately the effect of this improvement 
on freight rates. The principal traffic of the harbor is in lumber 
received from northern California, Oregon, and Washington, and 
shipped inland by rail, and amounts for the calendar year 1906 to 
nearly 1,000,000 tons. The water rate on lumber from Puget Sound 
points to Los Angeles is about $5 per ton; the railroad rate, $12.50 
per ton. Without the improvement of Wilmington Harbor, lumber 
would have to be unloaded at exposed piers or brought to San Pedro 
in vessels of light draft or lightered ashore. The saving in freight, 
lighterage charges, and insurance is large, but can not be definitely 
stated. 

For reference to reports on examinations and surveys, see xlnnual 
Report of the Chief of Engineers for the year 1904, page 635. 


July 1, 1906, balance unexpeiided $140, 710. 82 

Amount appropriated by sundry civil act approved Marcli 4, 1007__ 50, 000. 00 

Amount appropriated by river and harbor act approved March 2, 

1907 113, 000. 00 

Receipts from sales, damages to dredge, etc SS. 75 


303, 799. 57 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 117, 831. 69 

July 1, 1907, balance unexpended 185, 967. 88 

July 1, 1907, outstanding liabilities 6, 061. 22 

July 1, 1907, balance available 179, 906. 66 

(See Appendix T T 3.) 


li., San Lids Ohispo Harbor^ Calif ornia , — San Luis Obispo Harbor 
is 9 miles to the southward and westward of the toAvn of San Luis 
Obispo and 216 nautical miles from San Francisco. 

It is a bight of the coast about 18 miles long between Point San 
Luis on the north and Point Sal on the south. The upper end, where 
Port Harford is situated, has a wharf and is the part used for com- 
mercial purposes. Whaler reef, extending nearly half a mile to the 
southward and eastward of Point San Luis, forms more or less of a 
natural breakwater, but during the winter season the landing was 
exposed to the heavy swell caused by southerly gales. 

The original project was adopted by the river and harbor act of 
August 11, 1888, and provided for the construction on Whaler reef of 
a breakwater of rubblestone rising to mean lower low water and 
extending from Point San Luis to Whaler Island and thence to a 
point where the outer reef rises above high water. Exclusive of 
Whaler Island, which is 245 feet long, the breakwater was to have a 
length of about 1,736 feet, and its estimated cost was $284,898. 

This project was modified January 17, 1893, to provide for raising 
the structure to the height of 6 feet above mean high water, with a 
top width of 20 feet and such side slopes as might be formed under 
the action of the sea. The estimated cost was increased to $568,660. 
This is the existing project. 
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The amount expended on this work up to June 30, 1907, is 
$305,001.78, and the project is 58 per cent completed. 

The breakwater has been built to full section from Point San Luis 
to 'Whaler Island and for 765 feet beyond 'Whaler Island, and has 
been partly built up for 595 feet farther, or a total distance of 1,941 
feet, including the island. The partially protected area has an avail- 
able depth of 20 to 33 feet at mean lower low water and there is 30 
feet depth at the Port Plarford wharf, which was extended during 
the year. The mean rise of tide is 4.6 feet. The result has been to 
give increased security to vessels in the anchorage and at the landing. 

The river and harbor act of March 2, 1907, appropriated $63,660 
and authorized continuing contracts for the completion of the work 
at a cost not to exceed $200,000 yet to be aj)propriated. 

Proposals for completing the breakwater have been received and a 
continuing contract will be entered into at an early date with the 
San Francisco Bridge Company for the delivery of 151,140 tons of 
stone at $1.57 per ton, which amount will complete the project. 

Further work under the project will afford increased shelter, and 
the $200,000 yet to be appropriated should be applied to the extension 
of the breakwater to its full projected length and height. 

The commerce consists principally of lumber and general merchan- 
dise received and gniin and crude oil shipj^ed. Its volume for 1906 
is 580,564 tons, an^ increase of 30 per cent over that of the previous 
year. This great increase is due to the large shipment of crude oil. 
The value of this commerce is estimated at $4,730,000. 

It is impracticable to give definite figures relative to the influence 
of the project on freight rates. The following, however, may throw 
some light on the matter. The Union Oil Company pumps crude oil 
through a 6-inch pipe from its wells in the northern part of Santa 
Barbara County, a distance of 40 to 45 miles, to the landing at Port 
Harford, and thence ships it in tank vessels to the Hawaiian Islands 
and coast points. The Standard Oil Company also ships oil from 
this port. The cost of delivery of oil in San Francisco is about 10 
cents per barrel, and the oil is sold there for from $1 to $1.25 per bar- 
rel. The raihvay rate to San Francisco is about 60 cents per barrel. 

Eeference to reports on examinations and surveys will be found in 
Annual Eeport of the Chief of Engineers for the year 1904, page 636. 

July 1, 1906, balance unexpended .^241. 59 

Amount appropriated by river and harbor act approved March 2, 1907- 63, 660. 00 


63, 901. 59 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 242. 42 


July 1, 1907, balance unexpended 63, 659. 17 

July 1, 1907, outstanding liabilities 30. 40 


July 1, 1907, balance available 63, 628. 77 


Amount (estimated) required for completion of existing project 200,000.00 


Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 100, (XK). 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix T T 4.) 
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IMPROVEMENT OP CERTAIN RIVERS AND HARBORS IN CALIFORNIA, 
TRIBUTARY TO AND NORTH OP SAN FRANCISCO BAY, 

This district was in the charge of GoL W. H. Tie tier, Corps of Engi- 
neers, to February 21, 1907 ; of Maj. Wm.^W. Harts, Corps of Engi- 
neers, from February 21 to May 31, 1907, and of Lieut. Col. John 
Biddle, Corps of Engineers, since May 31, 1907. 

1. Oaldcmd Harbor^ California . — The original conditions of San 
Antonio estuary were as follows: It was simply a tidal arm of the 
Bay of San Francisco, with a tidal prism of 156,000,000 cubic feet. 
This filled and emptied itself with each coming tide. The tidal flow 
was sufficient to maintain a natural channel depth over the bar, off 
the mouth, of 2 feet at low tide. Within the estuaiy proper, where 
the bends are pronounced, mid-channel depths of 20 to 23 feet at 
low water and widths of 500 feet were found. The original project 
for making a harbor at Oakland ivas submitted in 1874 in compliance 
with an act of Congress. The report, with project and estimate of 
cost, is printed in the Annual Report of the Chief of Engineers for 
1874, page 378. 

Before improvement vessels drawing 5 to 8 feet could enter San 
Antonio estuary at high tide. The commerce in 1874 aggregated 
154,300 tons, in 1894 it had increased to 2,428,617 tons, and in 1905 
it amounted to 5,248,307 tons, and vessels drawing 23 feet of water 
could enter at high tide. 

The original project called for {a) two mid- tide training walls at 
the entrance, (5) a tidal canal for flushing purposes about 1-| miles in 
length to connect with tide water in San Leandro Bay, (c) "a dam at 
the entrance to San Leandro Baj^, and {cl) dredging a tidal basin and 
then a channel to have a depth of 20 feet from the basin to San Fran- 
cisco Bay. The original estimated cost of the work was in round 
numbers $1,815,000. 

This was approved by Congress, and during the progress of the 
work slight modifications were made from time to time. These con- 
sisted of raising the training walls to full high-tide level ; of increas- 
ing the width of the tidal canal to 400 feet; of building three steel 
bridges across the tidal canal ; and of diverting the silt-laden storm 
waters of Sausal Creek from the tidal canal by means of a separate 
channel into San Leandro Bay. This project, with the exception of 
the dam across the entrance to San Leandro Bay, which may not be 
necessary, and a slight extension of the south jetty farther into San 
Francisco Bay, is now practically completed, and up to June 30, 1907, 
has cost $2,814,752.62. 

In the river and harbor act of 1900 Congress provided for an 
examination of Oakland Harbor with a view to its improvement west 
of the tidal canal to meet the needs of |)resent and prospective com- 
merce. Three alternative plans and estimates for channel enlarge- 
ment were submitted, estimated to cost, respectively, $646,293, 
$1,687,818, and $968,203. This report, with estimates, is printed in 
the Annual Report of the Chief of Engineers for 1901, pages 3448- 
3449. 

On June 13, 1902, Congress appropriated $100,000 and authorized 
continuing contracts for $150,000 additional for the work, but failed 
to specify to which of the above projects the funds were to be applied. 
Contract was made to the extent of the money available and author- 
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izecl for dredging work which was common to all of the above pro- 
jects. By act of March 3, 1905, Congress specifically named project 
No. 3, estimated to cost $968,203, appropriated $100,000, and author- 
ized contracts for $250,000 additional for continuing the improve- 
ment with a view to obtaining a channel 300 feet wide and 25 feet 
deep from San Francisco Bay to Fallon street, Oakland. 

Project No. 3 calls for a channel from San Francisco Bay, 500 feet 
wide and 25 feet deep at low water, to Chestnut street, Oakland; 
thence 300 feet wide and 25 feet deep at low Avater to Fallon street; 
thence 300 feet wide and 17 feet deep to tidal basin ; thence 300 feet 
Avide and 12 feet deep around the tidal basin, and extension of south 
jetty. 

In the act of March 2, 1907, Congress provided for the project No. 
3, as recommended by the Board of Engineers for Kivers and Harbors 
in report of Januaiy 11, 1907, printed in RiA^er and Harbor Com- 
mittee Document No'. 9, Fifty-ninth Congress, second session, but the 
act extended the proAusioiis of the project as folloAvs: 

Extension of south jetty 500 feet, widening to 500 feet the channel 
25 feet deep from San Francisco Bay to Fallon street, deepening to 
25 feet the channel 300 feet AAude from Fallon street to the tidal basin, 
deepening to 17 feet the channel 300 feet Avide around the north side 
of the tidal basin to the tidal canal, and from the tidal canal along 
the Alameda shore to Tenth avenue. 

No estimate of cost has been made for this final project authorized 
by Congress. A rough estimate is an additional cost of about 
$500,000 OA^er the estimate of project No. 3, making a total cost of 
about $1,468,203. It is proposed to defer the construction of the 
extension of the south jetty until the necessit}" for such an extension 
should be more apparent. 

This Avork is in progress under the continuing-contract system. 
The balance of the contract authorization of 1907 remaining to be 
appropriated is $300,000; of that of 1905, $146,000. It is proposed 
to expend aA^ailable funds for dredging in accordance AAdth the 
project. 

On June 30, 1907, at loAv-tide leA^el, a channel 300 feet wide and 25 
feet deep has been made for a length of 16,500 feet easterly^ from deep 
Avater in San Francisco Bay; also a channel 400 feet Avide and 20 
feet deep from said bay to Chestnut street, 300 feet Avide and 17 feet 
deep to the tidal basin, 300 feet Avide and 12 feet deep on the south 
side of the tidal basin, and 300 feet AAdde and 8 feet deep on the north 
side of the tidal basin. The above depths could be carried at Ioav 
water on June 30, 1907. The tidal range is from 4.5 feet to 5.5 feet. 

The Avork on project No. 3 is about tAVO-thirds completed. The 
Avhole project as authorized by Congress in act of March 2, 1907, 
AVOLild be about one-third completed. The navigable portion of the 
channel is about 30,000 feet in length. ShalloAv-draft Ioav vessels can 
go a mile farther. 

The money thus far spent has been practically all for extensions in 
channel Avidths and depths for the benefit of commerce. Very little 
has been spent for maintenance. 

It is difficult to estimate Avhat increase of commerce is likely to 
result from an increased depth and width of channel in Oakland 
Flarbor. At present about 72 per cent of the total tonnage of Oak- 
land Harbor is overland railroad freight transferred across the bay 
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on ferryboats, which when loaded with cars draw only about 8 feet 
of water. If improvement be continued it will permit of deeper- 
draft vessels carrying to the city of Oakland coal, wood, coke, oil, 
hay, grain, flour, lumber, building material, and sundries, which in 
1906 amounted to 1,541,182 tons, and also should induce a large 
increase in manufacturing industries on the shores of this harbor. 

It is believed that the improvement has had no effect on freight 
rates. 

The work is being carried on by contract at a cost of 10.5 cents per 
cubic yard, place measurement. During the year 674,977 cubic yards 
of material has been dredged and placed ashore. It is expected that 
the existing contract will be completed about March 1, 1908 : 


July 1, 1906, balance unexpended $135, 993. 44 

Amount appropriated by river and harbor act of March 2, 1907 68, 203. 00 

Amount appropriated by sundry civil act approved March 4, 1907 23, 000. 00 


227, 196. 44 

June SO, 1907, amount expended during fiscal year, for works of im- 
provement 69, 146. 06 


July 1, 1907, balance unexpended 158, 050. 38 

July 1, 1907, outstanding liabilities 4, 461. 61 


July 1, 1907, balance available 153, 588. 77 


July 1, 1907, amount covered by uncompleted contracts 85, 385. 77 

Amount (estimated) required for completion of existing project 946,000.00 


Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance un- 
expended July 1, 1907 250, 000. 00 


Submitted in compliance with requirements of sundry civil act of 
[ June 4, 1897. 

(See Appendix U U 1.) 

San Pahlo Bay^ California . — Before work was commenced there 
was a shoal about 27,000 feet long, with a least depth of 19 feet at low 
water, with a gradual increase of depth toward each end of the shoal, 
where the depth was 30 feet. These depths extended from 1,000 to 
1,500 feet in width, and outside of these widths there is a gradual 
shoaling to each side of the bay. Ships going to and from Port 
Costa grain warehouses, from which most of the grain raised in 
California is shipped, and ships going to and from Mare Island 
Navy- Yard, all passed over this shoal. In many cases it ivas neces- 
sary to choose the time of high water to pass over the shoal with ships 
not fully laden. All the commerce passing into and from the Sacra- 
mento and San Joaquin rivers passes over this shoal. 

Eeport on examination, with estimate, is printed in the Annual 
Eeport of the Chief of Engineers for 1900, page 4260. The project 
contemplates a channel 300 feet bottom width, 30 feet depth at low 
water, and 27,000 feet long; estimated to cost $381,000, and about 
$16,000 per year thereafter for maintenance. Congress adopted this 
project on June 13, 1902, by appropriating $100,000 and authorizing 
continuing contracts for $281,000 additional. No project was adopted 
or improvement made prior to the present project. 

This work was completed February 6, 1906. A survey made in 
April and May of this year shows that the channel has shoaled over 
four-fifths of its lengtli, this shoaling extending for one-half a mile, 
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so as to give a depth of only 24 feet, and amoiinting to 1,000,000 cubic 
yards. 

^ The maximum available depth for navigation at low tide is 24 
feet. The ordinary range of tide is from 3.5 feet to 5.5 feet. 

The amount expended on this proiect to June 30, 1907, is 
$331,498.25. 

This improvement was needed to permit naval vessels to reach 
Mare Island Navy- Yard at all stages of the tide. It is not required 
by the present commerce, and has had no effect on freight rates. 

The funds on hand will be used for dredging to preserve navigable 
depths. ^ ^ i 


July 1, 1906, balance unexpended |53, 569. 76 

June 30, 1907, amount expended during? fiscal year, for works of 
improvement 1 31, 899. 60 

July 1, 1907, balance unexpended 21, 670. 16 

(See Appendix U U 2.) 


S. San Joagidn River ^ Calif ornuu — Before improvement the chan- 
nel below Stockton was 6 feet in depth, crooked, and difficult to 
navigate. The^ upper river, above Stockton, was navigable only at 
high water, which lasted but a few months each year, and carried but 
little commerce. 

Project for improvement, which was made in 1877 and slightly 
modified in 1881-82, was to secure and maintain by dredging and b}’’ 
cut-offs a channel 9 feet deep and 100 feet wide to Stockton, and one 
4 feet deep and 80 feet wide in Mormon Channel up to Miller’s ware- 
house, as well as temporary improvement of the upper river by 
snagging, scraping, removal of bars, and the partial closing by weirs 
of Lairds Slough and Paradise Cut. Eight cut-offs below Stockton 
have been made by the Government and several by the State of Cal- 
ifornia. The depths have been fairly well maintained in the river 
proper, but it has been impracticable in the past few years, in conse- 
quence of the enormous lodgment of debris brought down through 
Mormon Channel, to continually maintain these depths in Stockton 
Chaniiel, which is about IJ miles in length and on which the city of 
Stockton is situated. 

The existing project is essentially the project of 1877, extended 
to cover the construction and Iceeping in repair of the weirs across 
Paradise Cut and Lairds Slough. 

The total amount expended "on the project up to June 30, 1907, was 
$520,459.48. 

As in the previous year, a heav}^ rainfall during the winter of 
1906-7 resulted in heavy freshets, which caused an immense amount 
of detritus to be brought down Mormon Channel and deposited in 
Stockton Channel in such quantities that in December, 1906, naviga- 
tion into the town of Stockton was stopped, the regular daily boats 
plying between Stockton and San Francisco having to discharge 
thmr cargoes just inside Stockton Channel, a little over a mile from 
the wharves. Emergency contract w^as made on December 28, 1906, 
with the San Francisco Bridge Company to dredge a channel in 
Stockton Channel, and wmrk was commenced in J anuary, 1907. Much 
delay was caused by continued freshets, which not only impeded the 
work, but brought down fresh detritus which continually refilled the 
dredged channeL Work was continued and, on June 30, 1907, is 


744 EEPOET OF THE CHIEF OF EHGINEEESy IT. S. AEMY. 


still in progress. A total of 203,621 cubic yards of material lias been 
dredged and deposited under this contract. The quantity still to be 
dredged is from 60,000 to 80,000 cubic yards. 

The maximum depth that could be carried to Stockton at mean low 
tide on June 30, 1907, was 6 feet. The river is at about a 6-foot 
stage in the San Joaquin, so that until dredged the bar would be 
practically bare in Stockton Channel at low water. The tidal range 
is about 2 feet; the freshet range about 8 feet. The distance from 
Stockton to the mouth of the San Joaquin Eiver is 50 miles. About 
2 to 3 feet can be carried at low water up the San Joaquin Eiver about 
20 miles. At high water boats go occasionally to Firebaugh, 300 
river miles above Stockton. 

The commerce of the San Joaquin Eiver is reported by Mr. J. M. 
Eddy, secretary of the Stockton Chamber of Commerce, who took 
great pains to compile the statistics, as reaching 971,382 tons during 
the year 1906, valued at $14,770,730, exclusive of the freight carried 
by the steam and gasoline launches plying between Stockton and 
the many river islands which are under cultivation, and which carry 
large amounts of siqiplies and produce, but of which no accurate 
account can be obtained. Nearly all this freight is carried on the 
lower San Joaquin Eiver below Stockton, the commerce of the upper 
San Joaquin being small. The California Navigation and Improve- 
ment Company estimates the value of the commerce at 212 tons, 
valued at $12,f20. 


July 1, 1906, balance iinexpendecl $18, 774. 29 

Amount approi)i‘iatecl by river and harbor act approved March 2, 1907_ 30, 000. 00 

48, 774. 29 

June SO, 1907, amount expended during fiscal year, for maintenance 
of improvement 14, 563. 77 

July 1, 1907, balance unexpended 34,210.52 

July 1, 1907, outstanding liabilities 3, 735. 54 

July 1, 1907, balance available 30, 474. 98 

July 1, 1907, amount covered by uncompleted contracts 5, 000. 00 


(See Appendix U U 3.) 

A Stoehton and Mormon channels^ California . — The act of June 13, 
1902, provided for the diversion of the waters of Mormon Channel 
into the Calaveras Eiver. The ;^roject is printed in the Annual 
Eeport of the Chief of Engineers for 1899, page 3189. Its estimated 
cost is $255,016. Congress has now appropriated $224,316 for the 
work. By act of March 2, 1907, Congress authorized contracts not 
exceeding $56,079, yet to be appropriated, for completing the project. 

The act of 1902 requires that the city of Stockton or the State of 
California shall first furnish to the United States the right of way 
for the canal. The title to the right of way has been acquired by the 
State of California and steps are being taken to transfer it to the 
United States. 

No work by the General Government has yet been done, and can 
not be done until the right of way is transferred. 
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July 1, 1906, balance unexpended $224, 316. 00 

July 1, 1907, balance unexpended 224,316.00 

Amount (estimated) required for completion of existing project 56,079.00 

I Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 56, 079. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix U U 4.) 


S. Mohelumne River^ Oalifornia , — This river, a tributary of the 
San Joaquin River, is a tidal stream, navigable in the main stream, 
including its south branch or fork, for about 34 miles. The head of 
navigation is now at the Galt-New Hope bridge, 20 miles above the 
mouth of the river. Six feet depth at low tide can be carried to the 
mouth of Snodgrass Slough, about 13 miles above the mouth of the 
river; then a shoal is found, less than half a mile in length, with a 
depth of 2 feet over it to New Hope Landing, which for many years 
past has been the upper terminus of a line of steamboats plying from 
San Francisco. The tidal range is about 3 feet. 

Before improvement navigation was difficult on account of snags 
and overhanging trees. Project for their removal was made in 1881, 
estimated to cost $8,250. This project was enlarged in 1891 to include 
the closing of a small slough or canal and removing by dredging a 
tongue of land opposite New Hope Landing and continuing the work 
of snagging. Since that time work has been done at irregular 
intervals. 

The bar opposite New Hope Landing interferes with navigation. 

No work was done during the fiscal year ending June 30, 1907. 

The total amount expended on this improvement to June 30, 1907, 
was $19,302.88. The balance now available will be applied toward 
removing any snags wdiich may obstruct navigation. 

The improvement has resulted in a reduction of freight rates. 
There have been no records kept of the tonnage on this river. It is 
estimated by various parties as between 50,000 and 100,000 tons. This 
is largely carried by scoiv-schooners on irregular trips. The steam- 
boat company operating on the river gives the amount of tonnage car- 
ried by its steamers as 25,000 tons, at an estimated value of $1,500,000. 
The imports are lumber, coal, live stock, and merchandise; the 
exports, grain, fruit, vegetables, and other produce. 


.Tilly 1, 1906, balance unexpended .$1, 197. 12 

Amount appropriated by river and barbor act approved March 2, 1907_ 2, 500. 00 


.Tilly 1, 1907, balance unexpended .3, 697. 12 

(See Appendix U U 5.) 


6. Petaluma Greek and Napa River ^ California . — (a) Petaluma 
Greek . — This creek has a len^h of 16 miles and is an estuary of 
San Pablo Bay. Its head of navigation is the town of Petaluma, a 
place of about 4,000 inhabitants. 

Before improvement it ivas very crooked, dry in many places at 
low tide, and could be navigated only at medium or high-tide stages. 
The extreme tidal range is a little less than 9 feet. 

Project was made in 1880 for straightening the creek by making 
cut-offs and dredging so as to obtain a channel 50 feet wide and 
3 feet deep at low water, estimated to cost $25,868. In 1892 the 
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project was extended to dredge the channel as deep as funds would 
permit. Work has been done under the project as funds were appro- 
priated. The project was enlarged by the river and harbor act of 
March 2, 1907, to provide for dredging a channel 6 feet deep at low 
tide and 50 feet bottom width from the mouth of the creek to 
McNears Canal, and 4 feet deep and 50 feet wide thence to the head 
of navigation at Petaluma. The additional cost of this work is esti- 
mated at $15,239. 

The last dredging in the creek was done in 1904, and on its comple- 
tion a good channel 50 feet wide and 4 feet deep at low water had 
been procured. 

No work has been done during the fiscal year, but shoaling in the 
channel having been reported a survey was made of the creek to 
determine the extent of the work necessary to carry out the approved 
project. Specifications are being prepared to advertise ' the work, 
which it is proposed to do early in the coming year. This survey 
showed one bar practically dry at extreme low water, with 2 feet 
over remaining bars up to McNears Canal, 1,500 feet below the town 
of Petaluma. The head of navigation is 6,000 feet farther up. The 
average tide is about 8 feet, and navigation is carried on during high 
stages. 

The total amount expended to June 30, 1907, is $67,811.02. The 
available amount will be used for dredging. Navigation is very im- 
portant to the community and has probably had effect in keeping 
down rates, though it can not be definitely stated that there has been 
any reduction in freight rates due to the project. It has, however, 
encouraged the establishment of factories in the town of Petaluma. 

During the year 1906 the commerce Avas carried by two stern- wheel 
steamers, the Gold^ of 293 tons, and the Sonoma^ of 260 tons, both of 
which made 313 round trips in the year, and by scow-schooners, Avhich 
carried the heavier freight. It is reported that 175,025 tons of 
freight, valued at $2,958,340, was carried on the creek during the 
year 1906, as Avell as 19,262 passengers. 

The enlarged project is printed in Plouse Document No. 387, Fift}^- 


ninth Congress, first session. 

July 1, 1906, balance miexpeiiciecl $2, 231. 23 

Amount allotted from appropriation by river and harbor act ap- 
approved March 2, 1907 15, 239. 00 


17, 470. 23 

June 30, nX)7, amount expended during fiscal year, for works of 

improvement 42. 25 


July 1, 1907, balance unexpended 17, 427. 98 

July 1, 1907, outstanding liabilities 250. 00 


July 1, 1907, balance available 17, 177. 98 


Amount (estimated) required for completion of existing project™ Indeterminate. 

(5) Napa Rwer , — Before improvement this river had a low-water 
depth of 5 feet for about 12 miles above the Mare Island Navy-Yard 
and about 1 foot depth on the crest of the bars in the next 4 miles of 
its length to the head of navigation in front of the town of Napa. 
The ordinary range of tides is about 5 feet. Spring tides reach a 
height of 7 feet. 
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Project for the improvement was made in 1888, which conteni- 
plated the dredging of the bars and cutting off projecting points of 
land so as to obtain a channel 75 feet Avide with a least depth of 4 
feet at Ioav tide and to remove logs, snags, and other obstructions, 
i The estimated cost was $27,600. Examinations Avere again ordered 

by Congress and made in 1896, 1899, and 1902. Eeport on the latter 
is printed in the Annual Eeport of the Chief of Engineers for 1904, 
page 3427. 

Navigation on the river is possible and profitable only at medium 
! and high stages of the tide. The existing project and old project are 

identical. 

: Work was begun in accordance Avith the project in 1889 and has 

! progressed since wheneA^er funds became a-Auiilable. The amount 

expended on this improA^ement to June 30, 1907, is $32,750.61. 

; No Avork Avas done during the fiscal year ending June 30, 1907. 

I Congress having appropriated funds for improving this river, survey 

Avas made in June, 1907, and AAmrk AA^ill be done as soon as practicable. 
. This survey shoAAmd 2 to 4 feet generally at Ioaa^ tide, excej)t at Iaata 

shoal places on the riA^er. 

The funds aAuxilable Avill be apjilied as may be necessary to the 
removal of bars Avhich continually form and obstruct na vigation, 
s Freight rates are reasonable, due to the maintenance of naAUgation. 

' The commerce on Napa EiAun* during the year 1906 Avas carried on 

three regular steamers and seA^eral scoAv-schooners AAdiich make irreg- 
ular trips on the riAex. The freight canned on this river during the 


year is reported at 182,642 tons, the value not being given. 

.Tilly 1, lOOO, balance unexpended 2?>4. 20 

Amount allotted from aiipropriation by river and barbor act aiiproved 
March 2, 1907 8, 000. 00 

9, 2M. 20 

June 80, 1907, amount expended duriiyc: fiscal year, for works of im- 
provement 55. 45 

.Inly 1, 1907, balance unexpended 9, 178. 75 

.Tilly 1, 1907, oiitstandinj^ liabilities 02.50 

July 1, 1907, balance available 9, 110. 25 


Amount (estimated) required for completion of existliiLC project- Indeterininate. 

eONSOLTDATEl). 


i July 1, 1906, balance unexpended .%8, 405. 48 

' Amount appropriated by river and harbor act apiiroved March 2, 1907- 28, 289. 00 

20, 704. 48 

June 80, 1907, amount expended diirin.i< fiscal year, for works of iin- 
proA^ement 97. 70 

J July 1, 1907, balance unexpended 20, 600. 78 

[ July 1, 1907, outstanding liabilities 812. 50 

.Inly 1, 1907, balance aAaiilable 26, 294. 28 


i Amount (estimated) required for completion of existing project- Indetermihate. 

(See Appendix U U 6.) 
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7. Humboldt Harbor and Bay^ California . — description and his- 
tory of the work done at this locality is printed in the Annual Eeport 
of the Chief of Engineers for 1900, page 4237. 

Before improvement the entrance to the harbor was obstructed by 
a bar having channel depths of 12 to 15 feet. This channel was not 
fixed in direction, and sometimes for weeks at a time vessels were bar 
bound. Inside the harbor, in front of the towns of Eureka, Areata, 
and Hooktoii, the channels were very shoal. 

In 1881 project for deepening the channels in front of these towns 
by dredging was adopted. The work was done by contract, was com- 
pleted in 1884 at a cost of $80,884.69, and resulted in channels 200 feet 
wide and 12 feet deep in front of Eureka and 100 feet wide and 10 feet 
deep in front of Areata and Hookton. 

In 1882 project for improving the entrance to the harbor was 
adopted. It called for a low jetty, estimated to cost $600,000, which 
was to be about 6,000 feet in length, to extend from the south spit sea- 
ward. This was somewhat modified in 1888 and again in 1891, so as 
to build nearly parallel high jetties, each about 8,000 feet in length, to 
extend seaward to the crest of the bar. The estimated cost of the 
work was $2,057,615. Congress adopted this project in 1892 and 
authorized work under the continuing-contract system. 

The work on the jetties was commenced in 1889 and was completed 
in August, 1899, at a cost of $2,040,203.35. It resulted in a fine chan- 
nel, having a least depth of 28 feet at low water. A resurvey, made 
in August, 1903, showed a channel through the entrance having a least 
low -water depth of 31 feet. Since that time the channel has in places 
deteriorated. A bar has formed outside the entrance whose longer 
axis is nearly at right angles to the former jetty channel. The result 
is that vessels instead of going straight to sea, as formerly, now make 
a sharp turn to the right, broadside to the sea, immediately on passing 
the outer end of the north jetty. The d^th of water in the channel 
between the bar and the north jetty is sufficient, but on account of its 
direction it is dangerous for vessels passing in and out during rough 
weather. 

A resurvey of the bar was made in July and August, 1905, which 
showed channel depths of 23 feet straight out to sea, 19-foot depths in 
south channel, and 26- foot depths in north channel. 

In March, 1899, project was adopted for dredging a channel 15 feet 
deep, 200 feet wide, and 8,900 feet long in front of Eureka, estimated 
to cost $50,000. Work was done by contract, and a channel of the 
dimensions contemplated was completed in March, 1901, and has since 
been well maintained. 

By act of March 2, 1907, Congress adopted a project for further 
improvement in accordance with report printed in House Document 
No. 228, Fifty-ninth Congress, first session, which contemplates 
enlargement of the channel in front of Eureka to a depth of 18 feet 
and width of 300 feet for a length of 6,200 feet, at an estimated cost 
of $83,000. 

The amount expended on this work to June 30, 1907, is $2,178,297.05. 

On June 30, 1907, the least depth of water at the entrance to the 
harbor is about 22 feet at extreme low water. At the wharves at 
Eureka it is about 13 feet. The tidal range is about 5.5 feet. 

Since the improvement and within the past five years the popula- 
tion of Eureka has increased from 7,000 to about 13,000 |)ersons. The 
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commerce has increased. Deeper-draft vessels and more of them now 
run regularly to Humboldt Bay. 

The following table shows the increase in the annual commerce 
since 1885: 



Passen- 

g-ers. 

Freight. 

1 

Passen- 

gers. 

Freight. 

1885 

4,195 

11,514 

Tons. 
162, 614 
236, 378 

1905 

32, 748 
35,423 

Tons. 

616,753 

1895 

1906 

706,549 




The tonnage in 1906, valued at $15,385,367, was carried on 1,803 
steam and 203 sailing vessels. 

July 1, 1906, balance unexpended $9, 542. 70 

Amount appropriated by river and harbor act approved March 2, 1907- 83, 000. 00 

92, 542. 70 

June 30, 1907, amount expended during fiscal year, for works of im- 
lu’ovement 224. 75 

July 1, 1907, balance unexpended 92, 317. 95 

July 1, 1907, outstanding liabilities 20. 00 

July 1, 1907, balance available 92, 297. 95 

(See Appendix U U 7.) 


8, Removing sunken vessels or craft ohstructmg or endangering navi- 
gation. — During the month of June, 1907, the -wreck of the scow- 
schooner Witch of the Bay was removed from Mare Island Straits, 
California, at a cost of $34.68. 

(See Appendix U U 8.) 

IMPROVEMENT OF SAORAxMENTO AND FEATHER RIVERS, CALI- 
FORNIA. 

The improvement of these rivers is in the charge of a Board of three 
engineer officers appointed in accordance with the provisions of an 
act of Congress of June 3, 1896, Capt. Thos. H. Jackson, Corps of 
Engineers, "having immediate charge of the Avork. 

In the earliest days of California, before the adArent of railroads, 
handsome, fast, and commodious steamboats, draAAung from 6 to 7 
feet, ran regularly betAveen San Francisco and Sacramento. All 
travel was necessarily by boats, Avdiich were crowded with passengers 
and freight at rates* A^ery greatly in excess of present prices. The 
depth of Avater at that time in the shoalest places below Sacramento 
was about 7 feet at Ioav Avater and low tide. Thereafter, largely in 
consequence of hydraulic mining, shoaling resulted, until on the 
worst bars at certain loAv-water periods only 4 feet channel depth 
could be carried to Sacramento. ^ In 1875 appropriations began to 
be made by Congress for improving the river and have continued at 
irregular intervals since. The object sought was to improve the 
depths over the bars, generally by the construction of wing dams, 
scraping, closing of crevasses or breaAs in the levees, and principally 
to aid navigation by the removal of snags. 

In work of this character a total of $878,749.46, of AAffiich $807,- 
391.54 was from the appropriation for “ Improving Sacramento 
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and Feather rivers, California,” and $71,857.92 from the appropria- 
tion for “ Improving Sacramento River, California,” has been spent 
up to June 30, 1907. The work has resulted in obtaining at the 
present time a least low-water channel depth of 7 feet to Sacramento, 
4 to 5 feet depths to Colusa, and 24 to 80 inches depth to Red Bluff. 
The present depths accommodate all commerce existing and that in 
sight for several years to come. There have been no boats reported 
aground in the lower Sacramento River below Sacramento for several 
3"ears; in the upper river when boats were aground it was due to 
overloading, getting out of the channel, or getting snagged. 

The head of navigation is at Red Bluff, which is by river 262 miles 
above the mouth of the river. The extreme range of the river at Red 
Bluff is 22+ feet; at Collinsville, its mouth, the range is 8+ feet. 

The commerce of the Sacramento River is variable and depends 
principally upon the crops. Up-river freight is generally merchan- 
dise, groceries, and farming implements ; down-river freight consists 
of wheat, barley, fruit, vegetables, cordwood, and brick. 

The total tonnage carried on the Sacramento River in 1906 is 
reported as 875,000 tons. The average yearly tonnage for the past 
twelve years has been about 480,000. The maximum tonnage re- 
ported carried ayus in 1892, which amounted to 579,574 tons. 

The freight on the Feather Ri^^er is carried on a small gasoline 
steamboat and a gasoline launch, and is estimated at 5,000 tons per 
annum. 

The Avork done during the fiscal year has been the clearing of the 
Sacramento RiATr of snags by means of the U. S. snag boat Seizer 
and the construction of several wdng dams. 

The amount expended during the fiscal year has resulted in keep- 
ing the river in good navigable condition. 

The balance aATiilable for these rwers on June 80, 1907, Avill be 
aj)plied toAvard operating the snag boat for the removal of snags, and 
for concentrating the currents by means of wing dams, for removing 
bars and increasing depths. 

A permanent annual appropriation of $25,000, as recommended 
by all previous Boards AA+ich have reported on tliis river, is again 
urged. The improAT^ements made have maintained a navigable river, 
and thaA^e therefore had a beneficial effect in regulating and main- 
taining a reasonable freight rate. 

More extended information concerning the Sacramento River and 
its tributaries, Avith map, may be found in House Document No. 262, 
Fifty -ninth Congress, first session, 

SACRAMENTO AND FEATHER RIVERS. 


July 1, 1906, balance unexpended $50. 88 

December 18, 1906, amount received from sales 1, 613. 72 

Amount appropriated by river and barbor act approved March 2, 1907_ 50, 000. 00 


51, 664. 60 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 328. 74 


July 1, 1907, balance unexpended 51, 835. 86 

July 1, 1907, outstanding liabilities 3, 075. 51 


July 1, 1907, balance available 48, 260. 35 


Amount (estimated) required for completion of existing project. Indeterminate. 
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SACBAMENTO RIVER. 


July 1, 1906, balance unexpended .$36,542.88 

November 19, 1906, amount received from sales 16. 16 


33, 558. 99 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 14, 900. 75 

July 1, 1907, balance unexpended IS, 658. 24 

(See Appendix V V.) 


IMPROVEMENT OF RIVERS AND HARBORS IN WESTERN OREGON, OP 

COLUMBIA RIVER ABOVE THE MOUTH OP WILLAMETTE RIVER, 

AND OP SNAKE RIVER, OREGON, WASHINGTON, AND IDAHO. 

This district was in the charge of Lieut. Col. S. W. Eoessler, Corps 
of Engineers. Division engineer, Col. W. II. Heuer, Corps of En- 
gineers, to March 2, 1907. 

1. Goquille River ^ Oregon . — This stream empties into the Pacific 
Ocean near Bandon, Coos County, Oreg., about 37*5 miles north of 
San Francisco, Cal. 

Before improvement the bar channel skirted the south headland 
and crossed ground which was studded with dangerous rocks. It 
was also crooked. The depth over the bar was usually about 3 feet 
at low tide, or a little over 7 feet at high tide. Vessels which crossed 
the bar could ascend at high tide to the town of Coquille, about 25 
miles above Bandon, and light-draft steamers could ascend the stream 
a farther distance of about 12 miles to the head of navigation at 
Myrtle Point. The usual range of the tide at Bandon is about 4.2 
feet. 

The original project of 1878 provided for the construction of two 
converging high-tide jetties of rubblestone, by which the ebb flow 
would be concentrated uiion a limited portion of the bar. The pro- 
jected width apart of the jetties was 800 feet and the expected depth 
12 feet at deep low tide. 

After the work had been carried to a certain point and tlie results 
noted, it was found necessary to reduce the width between the jetties 
from 800 to 600 feet and to reduce also the depth that would probably 
result from tlie improvement to 8 feet at low tide. 

These changes and the fixation of the length of the south jetty at 
2,700 feet and of the north jetty at 1,575 feet by the act of Congress 
approved July 13, 1892, constitute the present modified project. 

The estimated cost of the project when completed, not including ex- 
penditures for maintenance, is $306,200. 

The amount expended prior to operations under the existing 
project was $144,323.42, including $6,883.90 for snagging and 
$15,000 for repairs and maintenance. 

The amount expended on the present project to the close of the 
fiscal year 1907 was $291,775.99, of which approximately $39,960.74 
was applied to maintenance. 

The results accomplished to date have been the completion of the 
south jetty to its projected length of 2,700 feet and in constructing 
about 1,290 feet of the north jetty, and this has resulted in closing 
up the dangerous old channel at the mouth of the river and provid- 
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ing a new cliaiinel straight out to sea, the controlling bar depth 
ranging from 6 to 9 feet at mean low tide. The completed south 
jetty and the partially completed north jetty have suffered no material 
damage during the year, except that the enrockment at the outer 
ends has been beaten down to some extent by the seas. 

Operations during the fiscal year have been confined principally 
to care and maintenance of the plant and works, the expenditures 
being mostly on account of closing up the contract in force during 
the previous year. The funds for completing the work were made 
available too late to accomplish any results other than to advertise 
the work and make formal contract with the lowest responsible bidder 
for extending the north jetty. 

The river and ocean form the only practicable means of transport- 
ing the commerce, the principal items of which are lumber, coal, live 
stock, and farm products. This commerce is loaded on small coast- 
ing vessels along the 25 miles of river between its mouth and Coquille, 
and is usually taken to the San F rancisco market. The total amount of 
exports during the calendar year was 63,388 tons, valued at $737,231. 
The principal articles of import are mill and farm machinery and 
general supplies, the amount of which was 3,900 tons, valued at ap- 
proximately $382,485. 

Eeferences to former reports are given on page 259 of Annual 
Eeport for 1905. 


Compai'ative statement of traffic. 


Calendar year. 

Tons. 

Estimated 

value. 

Calendar year. 

Tons. 

Estimated 

value. 


25,620 

24,556 

26,654 

30,727 

32,975 


1902 1 

37,458 
48,249 
60, 944 
45,455 
67,288 




imR 


1903 


tRm 


1904 

SI, 322, 058 
1,105,760 
1,119,716 

1<)00 


1905 



1906 

- 




July 1, 1906, balance unexpended $12, 979. 35 

Amount appropriated by river and harbor act approved March 2, 

1907 60,000.00 


72,079.35 

June 30, 1907, amount expended during fiscal year: 

For works of improvement $8, 594. 60 

For maintenance of improvement 1, 160. 74 

9, 755. 34 

July 1, 1907, balance unexpended 63, 224. 01 

July 1, 1907, outstanding liabilities 60. 00 


July 1, 1907, balance available 63, 164. 01 


July 1, 1907, amount covered by uncompleted contracts 51, 778. 00 

(See Appendix W W 1.) 


Entrance to Coos Bay and Harhor.^ Oregon . — Coos Bay is a tidal 
estuary on the Pacific coast in Oregon, about 400 miles north of San 
Francisco, Cal. Except Humboldt, it is the principal harbor be- 
tween the mouth of the Columbia Eiver and San Francisco. Before 
improvement the obstructions consisted of the usual bar in the ocean 
at the entrance to the bay and of shoals inside the bay near its en- 
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trance foriiied by sand which blows doAvn the beach during north- 
westerly wdnds. The depth on the ocean bar was often but 10 feet at 
low tide. 

The original project for the improvement of Coos Bay received 
the approval of the Secretary of War November 14, 1879. It pro- 
vided for the construction of a jetty from a point about 250 yards 
below the southern extremity of Fossil Point, on a line towarcl the 
east end of Coos Head, this line curving so as to be directed at its 
outer end to the head or a little north of it, the structure to be of wood 
and stone, or stone, as should be found best. The estimated cost was 
$600,000. 

The amount expended on the original project was $213,750, with 
which 1,760 feet of timber-crib and rublestone jetty was built. 

The existing project, adopted by act of Congress approved Sep- 
tember 19, 1890, is that of a Board of Engineers, dated October 27, 
1889, and it provided for obtaiinng and maintaining a channel 20 
feet deejD at low tide through the ocean bar at the entrance to the 
bay_ by confining the entrance between two high-tide rublestone 
jetties, the north jetty to be 9,600 feet long and the south jetty 4,200 
feet long. 

The estimated total cost of the existing project, exclusive of the 
amount expended on the original j)roject, is $2,466,412.20. The 
amount expended thereon up to the close of tlie fiscal year ending 
June 30, 1907, is $696,988.05, of wdiich $171,988.05 w'as for mainte- 
nance of improvement. 

The expenditures on this improvement to date have resulted in the 
construction of the submerged jetty near Fossil Point under the orig- 
inal project, and in completing the 9,600-foot north jetty under the 
present project. The jetty tramway and wharf have been entirely de- 
stroyed by the teredo and wave action, and the enrockment has been 
more or less beaten down by the seas. 

Since the completion of the north jetty a straight channel through 
the ocean bar has been maintained, having ordinarily a least depth of 
from 17 to 22 feet at mean low tide. 

The controlling depth in the bar channel as determined by survey 
now in progress is about 20 feet at mean loAver low tide. Between 
the bar and the toAvn of Empire is a sandy shoal, on which the least 
channel depth is 14 feet at mean lower lo\v tide. Above Bay City 
there is about 50 miles of available navigation for boats of light draft. 
The mean rise and fall of the tide is 4.8 feet. 

The available funds are being withheld until such time as the ne- 
cessity for their expenditure is shown, as the depths contemplated by 
the project have been obtained and fairl^^ ^vell maintained. 

The act of March 2, 1907, authorized the construction of a dredge 
for use on the coast waters of Oregon and Washington, and as this 
dredge will soon be available it is recommended that the Secretary 
of War be authorized to apply so much of the available balance as 
may be necessary to the work of dredging the inner harbor. 

1^0 work has been done during the fiscal year 1907 aside from 
watching and caring for the plant and works and planting about 57 
acres of Holland grass roots on the north spit. 

The export commerce of Coos Bay consists principally of lumber 
products, coal, farm and dairy produce, live stock, and fish, and 
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iHiioiinted during the year to 153,541 toiis,^ valued at approximately 
$2,948,447. The lumber and coal is a growing and valuable industry, 
and the tonnage each year is increasing. The imiiorts,^ consisting of 
farm and mill machinery and miscellaneous merchandise, amounted 
to 30,914 tons, valued at approximately $2,951,570. 

San Francisco is the principal market. At present the bay and 
ocean are the only means of transportation. There is, however, a 
good prospect that a branch road will be built in the near future to 
connect with the Southern Pacific system, which, when completed, 
will further develop the rich timber and mineral resources of the 
Coos Bay district. This railroad may diminish to some extent the 
water-borne traffic of the harbor, but it is not believed that the reduc- 
tion will be enough to affect the standing of Coos Bay as an important 
seaport. 

References to former reports are given on page 611 of the Annual 
Eexiort for 1905. 

(Jomim'ative statement of traffic. 


Calendar year. 

Tons. 

Estimated 

Taliie. 

Calendar year. 

Tons. 

Estimated 

value. 

1897 

115, 896 
103,039 

1 16, 567 


1902 

122,232 
135, 178 
136, 958 
178,945 
184,455 


189S 


1903 


1899 


1904 

* $3,557,984 
3,901,906 
5,900,017 

1900 

104,294 

97,500 


1905 

1901 


1906 





July 1, 1906, balance unexpended .$26, SOI. 53 

June 30, 1907, amount expended during fiscal year, for mainte- 
nance of improvement 1, 525. 54 


July 1, 1907, balance unexpended 25, 275. 99 

July 1, 1907, outstanding liabilities 50. 00 


July 1, 1907, balance available : ^ 25, 225. 99 


Amount (estimated) required for comx^letion of existing i>ro.iect 1, 741,412.20 

(See Appendix W W 2.) 

3. Coos Oregon . — Coos River is the princijial tributary of 

Coos Bay and empties into the bay at its head, oj^posite the town 
of Marshfield. At a point 5-J- miles from its mouth the river divides 
into two branches, known as the Noidh and South forks, uj) each of 
which tidal influence extends for about 8| miles. Before imx^rove- 
ment was commenced the small light-draft steamboats and launches 
plying between Marshfield and the head of tide on each fork ex- 
lierieiiced considerable difficulty in navigating on account of the 
many snags, bowlders, etc., in the stream. 

The original plan of imxirovemeiit, based on the survey made in 
1894 (Annual Report of the Chief of Engineers for 1895, j)p. 3502- 
3505), proposed the removal of all snags and bowlders from a selected 
channel 50 feet in width. The estimated cost was $5,000, but in 
1898 it was stated in the annual report that $3,000 adclitioiial woiikl 
be required to complete the project, and in 1900 it was estimated that 
an appropriation of $1,500 every two years would be required for 
maintenance. 

The act of March 3, 1905, provided funds by allowing transfer 
from balance remaining available to the credit of appropriation for 
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improving entrance to Coos Bay and Harbor, Oregon, and the act 
of March 2, 1907, appropriated a like sum to be expended on the 
approved project. 

The amount exjiended on this work up to June 80, 1907, was 
$12,366.80, of which $4,866.30 has been applied to maintenance. 

The work done during the past fiscal year, consisting entirely of 
snagging Avith the Government plant, was carried on in the summer 
and fall of 1906 and from the middle of May to the end of the fiscal 
year. To finish the season’s work will take about four months. 

The maximum draft that can be carried at low tide over the iipx^er 
reaches of Coos Rii^er is about 1-| feet at low Avater. The range of 
tide is about 2-| feet, so that boats clraAving 4 feet navigate to head 
of tide Avater on both the North and South forks, a distance of about 
14 miles above the mouth. 

Coos EiA^er floAvs through a narroAv but productive valley and is the 
only means of transportation. The commerce is carried on small 
steamers to Marshfield, Avhere it is loaded into ocean steamers and 
taken to San Francisco market. This commerce is mostly farm and 
dairy products, logs and lumber, and amounted during the year, 
including supplies, machinery, etc., received, to 35,537 tons, valued 
at approximately $1,246,684. 

Comparative statement of-trafftc. 


Oaleiiflar year. 

Tons. 

Estimated 

value. 

Calendar year. 

Tons. 

Estimated 

value. 

1897 1 

16,584 
22, 674 
« 70, 007 
229, 225 
62,402 


1902 

0 46, 000 
28, 109 
49,907 
44, 398 
35, 637 


1898 


1903 


1899 


1904 

SI, 033, 758 
1, 179, 974 
1,246,684 

1900 


1905 

1901 


1906 





« Includes 21,852 tons of stone for the Government jetty at the entrance to Coos Bay, 
Oregon, 

^ Includes 170,400 tons of stone for the Government jetty at the entrance to Coos Bay, 


Oregon. 

Approximate. 

July 1, 1906, balance iinexpeiided $2,569.26 

Amount appropriated by river and harbor act approved March 2, 1907_ 3, 000. 00 


5, 569. 26 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement -l 1, 935. 56 


July 1, 1907, balance unexpended 3, 633. 70 

July 1, 1907, outstanding liabilities 500.00 


July 1, 1907, balance available 3, 133. 70 

(See Appendix W W 3.) 


4* Mouth of Smslaw Biver^^ Oregon . — The SiuslaAV River empties 
into the Pacific Ocean at a point about 475 miles north of San Fran- 
cisco, Cal. It enters the sea through a shifting sand beach. The 
obstruction at the entrance is a shoal outer bar with deficient depth 
and a shifting channel through the bar, the latter, before the improve- 
ment, changing its position up and doAvn the coast as much as 1 mile. 
The depth of water on the bar A^aried from 5 to 12 feet at Ioav tide. ^ 
On August 4, 1891, the Secretary of War approved a project for 
improvement which provided for the construction of tAvo rubblestone 
high- tide jetties 7,500 feet and 5,600 feet long, respectively, on the 
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north and south sides of the entrance. The estimated cost of the 
improvement was $700,000. ^ By these jetties it was expected to keep 
the channel in a fixed position and to increase the depth to 8 feet at 
low tide in the bar channel. 

This project has been only partially carried out. Four thousand 
and ninety feet of the north jetty has been built, at a cost of 
$151,700.83 in original construction and $10,611.27 in maintenance, 
surveys, etc. Nothing has been done on the south jetty. The north 
jetty has had the effect of somewhat checking the tendency of the bar 
channel to shift its position as far to the north as frequently occurred 
before the jetty was built, but the expected depth at low tide in the 
bar channel has not been realized. 

Upon the recommendation of the Board of Engineers for Eivers 
and Harbors, Congress provided in the river and harbor act of March 
3, 1905, that the unexpended balance shall be returned to the Treas- 
ury, except an amount sufficient for maintenance for two years. This 
period of maintenance has elapsed and the balance remaining unex- 
pended will be turned into the general fund of the Treasury at an 
early date. 

Further information regarding the details of this improvement 
is given in the Annual Report for 1006, page 738. 

Comparative statement of traffic. 


Calendar yeai 


1897 . 

1898 . 

1899 . 

1900 . 

1901 . 


July 1, 190(5, balance imexpcndecl $24,888.00 

July ], 1907, balance unexpendetl, reverting to Treasury 24,838. (X) 

(See Appendix W W 4.) 


5. Yaqidna Bay.^ Oregon , — Yaquina Bay is a small tidal estuary 
of about 5 square miles area lying on the Oregon coast about 110 miles 
south of the mouth of the Columbia River. The usual bar exists 
in the ocean at the entrance to the bay. Prior to improvement the 
prevailing depth on this bar was 7 or 8 feet at low tide, and three 
distinct channels existed at the entrance to the bay. 

The original project for the improvement of Yaquina Bay was 
approved by the Secretary of War January 14, 1891. This 23roject, 
as subsequently modified and as ap]3roved'by act of Congress June 
6, 1900, provicled for the construction of two rubblestoiie jetties on 
the^ north and south sides for concentrating the ebb flow upon a 
limited portion of the bar and for the removal of a cluster of rocks 
located about 2,000 feet beyond the sea end of the south jetty. As 
completed, the length of the south jetty is 3,500 feet, and of the north 
jetty, 2,800 feet. The |)roject has been completed at an ex2)enditure 
of $690,000 and has resulted in closing up two of the three channels 
formerly existing, and in developing the third channel with a depth 
varying from 13 to 15 feet of water on the bar at mean low tide, or 
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from 21 to 22 feet at high tide. This is in excess of the original 
project, which contemplated only 17 feet at high tide. 

The existing project was adopted by Congress June 6, 1900, and 
provided for removal of a cluster of rocks about 2,000 feet beyond 
the sea end of the south jetty, at an estimated cost of $20,000. This 
project has been completed. The expenditure to June 80, 1907, was 
$20,228.02, of which $6,025.51 was for maintenance. 

Upon recommendation of the Board of Engineers for Eivers and 
Harbors, Congress provided, by the act of March 3, 1905, that the 
unexpended balance shall be returned to the Treasury, excepting such 
amount as might be required for maintenance for a period of two 
years. This period has expired, and the balance remaining of the 
appropriation will be turned into the genei*al fund of the Treasury 
at an early date. 

Further details regarding this improvement wull be found on page 
740 of the Annual Eeport for 1906. 


Gomparative Htatement of traffic. 


Calendar year. 

Tons. 

^ Calendar year. 

Tons. 

Estimated 

value. 

1897 

15,364 
10, 380 

1902 

1,152 


1898 

1903 

835 

1,113 


1899 

5, 990 

1904 

167, 826 

1900 

(>91 

1905 

573 

49, 180 

1901 

576 

! 1906 1 

! 582 

29, 700 


I 

I 


July 1, 190f), balance unexpended .$1, 001. 04 

July 1, 1007, balance iniex]>ended, reverting to Treasury 1, GOl. 04 

(See Appendix W W 5.) 

6. Tillamook Bay and har.^ Oregon . — Tillamook Bay lies on the 
Oregon coast, about 50 miles south of the Columbia Eiver. It is 
about 6 miles long by 3 miles across in the widest part. The bar in 
the ocean at the entrance has generally a controlling channel depth of 
about 14 feet at mean low tide. The greater j)art of the area of the 
bay itself is taken up by mud flats, which are bare at low tide and 
separated by four principal channels which shoal to a low-water 
depth of but 1 or 2 feet near the east end of the bay. 

Coasting vessels drawing from 14 to 15 feet can reach Hobsonville, 
on the north channel, a short distance inside the entrance. 

The town of Tillamook, the most populous place on the bay and the 
distributing point for a very fertile vallejq is situated on Hoquarten 
Slough, about 12 miles from the entrance, and can be reached at high 
tide by vessels drawing about 10 feet. Originally the controlling 
high-water depth between the ocean and town of Tillamook did not 
exceed 7 or 8 feet. 

The original project for the improvement of Tillamook Bay was 
approved by the War Department October 4, 1888, and provided 
for a survey of the entrance and for the improvement of Dry Stock- 
ing bar in Hoquarten Slough by the building of pile dikes at an 
estimated cost of $5,200. 

The total expenditui’es on the original project amounted to $5,700. 

The existing project, printed in the Annual Eeport of the Chief of 
Engineers for 1892, pages 2742-2752, provided for connecting the 
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north and middle channel, nearly opposite Bay City, putting in dikes 
at Junction and Dry Stocking bars, and contemplated a least depth 
in the channel of 9 feet at mean high tide from Hobsonville up to 
Tillamook. The estimated cost was $100,000. 

The total amount expended on the work up to the close of the 
fiscal year ending June 30, 1907, was $116,958.02, of which $43,484.65 
was for maintenance and $3,816.67 for dredging, snagging, etc., 
which resulted in maintaining the projected depth of at least 9 feet 
in the channel between Bay City and the town of Tillamook. 

No operations were carried on during the fiscal year until May, 
when the work of snagging in Hoquarten Slough was taken up, and 
at the close of the year was still in progress, it being the inten- 
tion to commence dredging operations as soon as the channel is thor- 
oughly snagged. , 

The maximum draft that can be carried at low water over the 
shoalest part of the channel is about 3^ feet. The average range 
of the tide is 6.2 feet. The head of navigation is Tillamook, about 
12 miles from the entrance. 

The commerce of Tillamook Bay consists chiefly ^ of lumber and 
dairy products exported to Portland and San Francisco and general 
merchandise brought in by coasting vessels. During the fiscal year 
this traffic amounted to 13,627 tons, valued at approximately 
$850,240. 

There is no railroad in the vicinity at this time, and the bay and 
ocean afford the only means of transportation. A railroad from 
Hillsboro to Tillamook Bay has been commenced and the track laid 
for the first few miles. 

Eeferences to former reports are given on page 068 of the Annual 
Report for 1905. 

Comparative statement of traffic. 


Calendar year. 

Tons. 

Estimated 

value. 

Calendar year. 

Tons. 

Estimated 

value. 

1897 

29,405 
35, 885 
3G, 835 
17, 640 
21,147 


1902 

24, 883 
16, 862 

1 13, 823 

1 13, 919 

13, 627 


1898 


1903 


1899 


1904 

S658,489 
669, 760 
850,240 

1900 


1905 

1901 


1906 





July 1, 1906, balance unexpended $2, 5(33. 33 

Receipts from sales 20. 00 

Amount appropriated by river and barbor act approved Tdarch 2, 1907„ 10, 000. 00 


12, 583. 33 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement I 3, 816. (37 


.July 1, 1907, balance unexpended 8, 7(36. 66 

July 1, 1907, outstanding liabilities 1,100. 00 


July 1, 1907, balance available-.. 7, 666. 66 

(See Appendix W W 6.) 


7. Improvmg the various harbors on the coasts of Oregon and 
Washhigto7i by the construction and eqidpment of a dredgmg plant 
for use thereo7i . — The harbors and rivers upon which improvements 
are in progress, or upon which the improvements already complete(i 
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require periodical work for tlieir maintenance, are Tillamook Bay 
and bar, Coos Bay and Plarbor, Coquille Eiver, Oregon, and Grays 
Harbor, Willapa Bay, and certain other works in Washington. 

Navigation is often greatly delayed by the forming of shoals, the 
material deposited in most instances being of such a nature that it 
can not be easily handled with, a dipper dredge. 

Eeference to the need for a suitable dredge for dredging in the 
coast harbors of Oregon was refeired to in the Annual Eeport of 1906, 
and an estimate of $60,000 submitted for its construction. This esti- 
mate was later changed to $100,000, and the river and harbor act of 
March 2, 1907, appropriated that sum for constructing the plant to be 
used in the harbors and coast waters of Oregon and Washington, and 
to be operated and maintained out of funds available for such harbors 
and coast w^aters. 

The plans and specifications for the di'edge were practically com- 
pleted and ready for advertising and circulation among bidders at the 
end of the fiscal year. 

Amount appropriated by river and harbor act approved March 2, 

1907 $100, 000. 00 

July 1, 1907, balance unexpended : 100,000.00 

(See Appendix W W 7.) 

8. Upper Col'umTna and Snake rivers^ Oregon^ W ashington^ and 
Idaho . — The designation “ upper Columbia and Snake rivers ” in- 
cludes the 124 miles of the Columbia Eiver between the falls at 
Celilo, Oreg., and. the mouth of the Snake Eiver, and the 216 
miles of the Snake Eiver between its mouth and Pittsburg Landing, 
a total distance of 340 miles. Between these limiting points the two 
streams form a continuous ivaterv/ay which is susceptible of open- 
river navigation at favorable stages as far as the mouth of the 
Iinnaha Eiver, 24 miles below Pittsburg Landing. The difficulties 
of navigation are the many rapids wdiich exist throughout the entire 
length of this waterway, especially in the upper reaches of the Snake 
Eiver. In some of these rapids the current is moderate, but in others 
it is very swift and impossible of ascent by any but the swiftest boats. 
Some of the channels through the i-apids are crooked and narrow and 
all of them are shoal with a ruling depth of 2 to 3 feet at low water 
between Celilo and Lewiston, and a lesser depth above that point. A 
detailed description of the rivers may be found on page 2293 of the 
Annual Eeport of the Chief of Engineers for 1880, and page 3211 of 
the Annual Eeport for 1891. 

Before the days of railroads this stretch of waterway, in connec- 
tion with the lower reaches of the Columbia and portage road at 
Celilo and the Cascades, formed the main highway of commerce 
between eastern and western Oregon and a large amount of naviga- 
tion was carried on for that time. This navigation continued until 
1882 and was then practically suspended by the paralleling of the 
river by the Oregon Eailroad and Navigation Company’s railroad. 
The only stretch of river upon which navigation was continued after 
that date, and has continued up to the present time, is the 76 miles 
of the Snake Eiver between the point of railroad crossing at Eiparia 
Junction and the important city of Lewiston, Idaho. This suspen- 
sion of traffic on the lower Snake below Eiparia J unction and upper 
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Columbia Eiver between the mouth of the Snake and Celilo con- 
tinued from 1882 until the revival of interest in open-river navigation 
by the completion of the portage railroad at Celilo by the State of 
Oregon in 1905. The main purpose of this road was to provide open- 
river competition with points above Celilo until through steamboat 
traffic can be established by the construction of The Dalles- Celilo 
canal by the General Government, and while the competition so far 
set ii|) has not been a controlling factor in regulating rates on freight, 
it has effected a reduction of rates at certain points and would doubt- 
less have effected a still greater reduction if there had been available 
larger and better steamboats than have so far been provided. 

There has been no comprehensive plan of improvement adopted 
for this entire stretch of river, but improvements have been made 
at certain points from time to time under s|)ecial projects. Before 
1877 the sum of $120,000 was ajipropriated and expended in removing 
rock at the principal rapids in the Columbia Eiver and for making 
detached surveys. In 1877 a project was approved for reinoving 
reefs and bowlders and scraping gravel bars in the Columbia and 
Snake rivers between Celilo and Lewiston at an estimated cost of 
$132,000, As modified in 1902, this latter project is practically 
limited to the portion of the river between Eiparia Junction and 
Lewiston as being the only part of the waterway upon which regular 
navigation is being carried on. 

There are at present three projects operative upon this line of 
waterway. The first is that of 1877, as modified in 1902, under wdiich 
it is proposed to improve the Snake Eiver between Eiparia and 
Lewiston with a view to obtaining 5 feet depth at low water by means 
of dredging and raking gravel bars and constructing works for con- 
tracting the waterway in wnde sections and for general improvement 
of the Snake Eiver between Lewiston and Pittsburg Landing by 
removing obstructing rocks and bowdders. 

The second |)roject is for improving the Snake Eiver bet-ween 
Eiparia Junction and its mouth, and is intended to facilitate naviga- 
tion by removing bowlders and ledges in narrow and shoal places and 
scraping gravel bars. It was formulated for the purpose of expend- 
ing an appropriation of $100,000 by the State of Washington at the 
last session of the legislature and was submitted to the State legisla- 
ture before the appropriation wnxs made. 

The third project is the one adopted by Congress in the river and 
harbor act of March 2, 1907, which provides for an expenditure dur- 
ing a series of years of the sum of $400,000 in open-river wmrk in the 
Columbia Eiver betw^een the mouth of the Snake and Celilo. A part 
of this project will be the expenditure of $25,000 appropriated by the 
last legislature of the State of Washington in aiding in improving the 
Umatilla Eapids. 

These three improvements, taken together and as now carried on, 
form practically one continuous project, the jourpose of which is to 
facilitate navigation by removing obstructing boAvlders and ledges 
and in a few isolated places raking bars and to make safe and available 
for all blit low stages the depths that now exist, rather than to develop 
any considerable depth at the lowest stage of river. 

The operations under the first-mentioned project during the past 
fiscal year have resulted in providing a low-watW channel 40 inches 
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deep between Riparia and Lewiston, which could have been utilized 
throughout the entire season by boats of suitable design for swift 
and shoal water rivers. Despite the good channel obtained, naviga- 
tion was suspended during a portion of the low-water season for the 
alleged reason that boats could carry only reduced cargoes and that 
the boats themselves were subjected to considerable wear and tear. The 
boats now used are owned by the Oregon Railroad and Navigation 
Company and are not suitably designed for use on shoal and swift 
water streams. 

The operations under the second-mentioned project during the past 
fiscal year consisted in pi-eparing plans and making contracts for the 
necessary plant. This plant will consist of three scows, equipped with 
derrick, engines, hoists, and spuds and steam drills, suitably designed 
for removing rocks and bowlders from the rapids. It is hoped to 
obtain this plant, or at least a portion of it, in time to be of use dur- 
ing a part of the coming low-water season. 

Under the third above-mentioned project plans are being prepared 
for a steamboat equipped with spuds, derrick, channel rake, and 
machine drills, which will also act as tender to the drill scows which 
are to be located at different points in the Columbia and Snake rivers 
during the working season. It is expected to have this tender boat 
ready for operation before the working season of 1908. 

The amount expended on the original and modified projects up to 
the close of the fiscal 3^ear 1907 was $878,143.48, of which $14,747.08 
was expended during the fiscal year on raking gravel shoals and bet- 
tering the conditions above Riparia. 

These improvements extend over a continuous waterway, and it is 
recommended that future appropriations be made available at the 
discretion of the Secretary of War for any portion of the waterway 
between the limiting points. 

The commerce transported on the Columbia and Snake rivers dur- 
ing the fiscal year amounted to 71,556 tons and consisted principally 
in farm and mill machinery, grain, fruit, and general merchandise. 
The value of these commodities is estimated at $2,671,882. 

References to former reports will be found on page 745, Annual 
Report for 1906, and a map of the river is published in the Annual 
Report for 1906, page 1988. 

The project for improvement between Celilo and mouth of Snake 
is printed in House Document No. 440, Fifty-ninth Congress, second 
session. 

Comparative statement of trafftc. 


Calendar year. 

Tons. 

Estimated 

Yalue. 

Calendar year. 

Tons. 

Estimated 

value. 

1897 

81,631 
36,928 
46,654 
35,920 
36, 723 


1902 

37, 824 

44.379 
43,547 

28.380 * 
71, 556 


1898 


1903 


1899 


1904 

$1,798,677 

1,191,960 

2,671,882 

1900 


1905 

1901 


1906 
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1906, balance unexpended $13, 973. 71 

t appropriated by river and harbor act approved March 2, 1907 : 

ihimbia River to mouth of Snake River 120, 000. 00 

lake River above Riparia 10,000.00 


143,973.71 

iO, 1907, amount expended during fiscal year, for maintenance 
mproveineiit 14, 747. 08 


,1907, balance unexpended 129,226.63 

I, 1907, outstanding liabilities 900.00 


1, 1907, balance available 128, 326. 63 

lit (estimated) required for completion of existing project Indefinite. 


int appropriated by the Washington State legislature 125,000.00 

1, 1907, balance unexpended 125, 000. 00 

1, 1907, outstanding liabilities 2, 739. 00 

1, 1907, balance available 122,261.00 

1, 1907, amount covered by uncompleted contracts- 16,331.00 

See Appendix W W 8.) 


1. GoVumhia River 'between the foot of the The Dalles Bafids and 
head of Oelilo Falls^ Oregon and 'W ashmgton, — In this stretch of 
er navigation is rendered difficult at Threemile Kapids, 2 miles 
ove The Dalles, where for 1,500 feet the channel is crooked and 
rrow and much obstructed by submerged rocky reefs. Two miles 
rther up is the obstruction of Fivemile Eapids (The Dallas), 
aere for 1^ miles the river runs with great velocity between pre- 
pitous basaltic walls from 150 to 200 feet apart. Five miles farther 
I is the- obstruction of Tenmile Eapids, a similar gorge one-half 
ile in length, and finally at Celilo Falls there is a sheer fall of 20 
*,et at low water. Between the limiting points the river falls 
iroiigh a vertical height of 81 feet at low water and 60 feet at high 
ages. The object of the improvement is to overcome these obstruc- 
ons so as to provide continuous steamboat navigation between the 
ool at The Dalles and the pool above Celilo. 

The first project was adopted by Congress August 18, 1894, and 
rovided for a boat railway. The second project was for short 
rnals ^yith locks around Fivemile Eapids and Celilo Falls. This 
roject is printed in Annual Eeport of Chief of Engineers for 1901, 
age 3502. 

The present project was made by a Board of Engineer officers and 
vas approved by the Secretary of War November 6, 1903, and 
.dopted by Congress March 3, 1905. This project is for a con- 
inuous canal on the Oregon shore from Celilo Falls to Big Eddy, 
vith 0])en-river improvement at Threemile Eapids, at an estimated 
^ost of $4,125,000. The canal jiroposed by the Board has a length 
)f about 8-J- miles and is about 65 feet wide on the bottom, 8 feet 
ieep, with locks 250 feet long between hollow quoins and 40 feet 
w'ide in the clear and 7 feet deep over miter sills. The details of 
the project as approved by the Chief of Engineers May 5, 1905, 
include a provision for locks of 300 feet between hollow quoins and a 
clear width of 45 feet. Late data as to character of foundation have 
necessitated a revision of the plan, upon which the district officer is 
engaged. 
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Two contracts were in force at the end of last fiscal year and both 
contracts are still in operation. 

The first contract is dated April 12, 1904, and provides for the 
removal of rock ledges from the vicinity of Threemile Rapids so 
as to give a channel at least 10 feet deep at low water and not less 
than 250 feet wide, save at one point where it is to be 200 feet wide. 
A total of 45,964 cubic yards of rock has been taken out under this 
contract, leaving an estimated balance of 6,612 cubic yards of excava- 
tion to complete the contract. This should be taken out and the con- 
tract completed this coming season. Last season was very unfavor- 
able for subaqueous operations on account of the river fiiictuations 
and only ninety-five da^^s of active woidc were put in. The contract 
period has been waived so as to give the contractor time to finish all 
the excavation called for. 

The second contract is dated August 10, 1905, and it provides for 
constructing about one-half mile of the canal near the upper end at 
Celilo, and includes one boat basin and one lock chamber, but not 
the lock gates nor the maneuvering machiner}?'. The contractors, 
Messrs. Sm^hh & Jones, have managed the work poorly and have 
made very slow progress, accomplishing less than one-half the con- 
tract requirements before the contract expired January 1, 1907. As 
the prices paid them are very favorable to the United States and as 
the section of canal under construction will be of no benefit until the 
entire canal is completed some years hence, the contract period has 
been waived for a reasonable time and the contractors allowed to go 
on Avitli the work. The work of the ye.i\Y comprised 21,423 cubic 
yards of solid-rock excavation, 5,403 cubic yards common excavation, 
4,428 cubic yards sand excavation, and 4,583 cubic yards of concrete. 
Work Avas suspended April 12 by the summer freshet and Avill be 
resumed about August. 

The amount expended to June 30, 1907, ivas $287,308.50, of which 
$27,112.83 was applied on the earlier projects, $31,279.81 in surveying 
and preparing plans for the latest project, and $228,915.86 on the 
existing project. 

The river and harbor act approved March 2, 1907, appropriated 
$100,000 and authorized a continuing contract for $500,000 adclitional 
to continue work on the canal. This sum and available balances 
from preidoiis appropriations Avill be expended in extending down- 
stream the canal section alread}?' begun under Sm^dh & Jones’s con- 
tract. This work Avill not be advertised until the freshet subsides 
and the ground over Avhicli the new Avork Avill extend can be inspected. 

The amount estimated as a profitable expenditure is the $500,000 
authorized by the act of March 2, 1907, for continuing contract and 
will be applied to continuing the canal section beloAV that to be built 
under appropriations already made. 

The fluctuation in Avater surface from extreme Ioav Avater to ex- 
treme high AAuiter Axaries from 32 to 90 feet at different points in the 
short stretch of river from Celilo to The Dalles. RiA^er boats can 
now reach Big Eddjq nearl}^ 4 miles aboA^e The Dalles, at faAmrable 
stages, and a limited amount of freight has been transferred between 
steamers and the portage raihvay at Big Eddy and betAveen the port- 
age road and a single steamer operating during the past season above 
Celilo. The influence of this traffic has already resulted in a re- 
duction of the freight rates as far as the traffic oYer the portage 
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road and its connecting steamer above has extended, and a still fur- 
ther reduction is anticipated as the steamboat service in the upper 
river is increased. 

The Portland and Seattle Kailway Company, a corporation under 
the joint control of the Northern Pacific and Great Northern Kail- 
way companies, is now constructing a line of road along the north 
bank of the Columbia Eiver between Kennewick, Wash., and Port- 
land, Oreg. 

The benefits to be derived from the completion of the proposed 
improvement, the country to be affected, and the probable resources 
to be developed, with maps, etc., are given in ITouse Document No. 
228, Fifty-sixth Congress, second session. Irrigation projects now 
contemplated should within a few years further increase the farm 
products, and it is expected that the improvement will reduce present 
freight rates on large quantities of produce annually shipped hj rail 
from the extensive territory drained by the upper Columbia and 
Snake rivers. 

References to former reports are given on page 673 of the Annual 
Report for 1905. 

Comparative statement of traffiG handled hy Oregon ^tate Portage Raihvay 
hetween Big Bddy and OeliJo, Oreg. 


Calericiar year. 

Tons. 

Estimated 

value. 

Calendar year. 

i 

Tons. 

Estimated 

value. 

1905 

3,058 

1185,800 

1900 

5, 414 

!i!227, 900 




July 1, 190G, balance unexpended $434, 900. 4(! 

Receipts from sales 4. 90 

ximount appropriated by river and harbor act approved March 2, 

1907 100, 000. 00 


534, 905. 3C> 

June 30, 1907, amount expended during fiscal year, for works of im- 


provement 72, 208. 96 


July 1, 1907, balance unexpended 462, 696. 40 

July 1, 1907, outstanding liabilities 20, 100. 00 


July 1, 1907, balance available 442, 596. 40 


July 1, 1907, amount covered by uncompleted contracts 220, 904. 00 

Amount (estimated) required for completion of existing projects. 3,433,392.64 


'Amount that can be profitably expended in fiscal year ending 
June 30, 1909, for works of improvement, in addition to the 

balance unexpended July 1, 1907 500, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix W W 9.) 


10. Canal at the Cascades.^ Columbia River., O'j'^gon . — This im- 
provement embraces about 44 miles of the Columbia River where it 
passes through the Cascade Mountain Range and where it is con- 
tracted into the narrow width of a gorge with steep slope and swift 
current. A fall of 24 feet at low water and a lesser fall at high 
water in the upper 2,500 feet of the gorge creates a fearful rapid, 
whose swift current, rushing over many obstructing bowlders, effect- 
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ually bars upstream navigation and renders downstream navigation 
unsafe. In the lower 4 miles of the gorge the river is not so narrow 
and the current not so swift as in the upper half mile ; but even here 
navigation was unsafe in the unimproved river by reason of obstruct- 
ing ledges and bowlders, upon which vessels were liable to be swept 
by a very sAvift current. The improvements made consist in the 
construction of locks around the steep rapids at the upper end of 
the gorge and in open-river Avork, such as blasting out ledges and 
boA\dders in the loAver 4-mile section. 

The original project Avas for a canal and locks around the falls 
and Avas adopted in 1877 and modified in 1886 and 1888, and included 
the improyement of the rajiids beloAv the falls to secure a loAv-Avater 
channel of 8 feet. The locks AA^ere about 462 feet long and 92 feet 
Avide, AAuth a loAV-Avater depth of 8 feet over the miter sills. 

The project Avas again modified in 1894 to provide for utilizing 
the upper 426 feet of the uncompleted canal above the lock gates as 
a second lock. It provided for raising the protection Avork of the 
canal Avails as a safeguard against flood Avaters, Avhich in that year 
reached a height of 6 feet above previous knoAvn high Avater. 

The estimated cost of the original project Avas $2,544,545, and of 
this latter modification $413,360. 

The construction of the canal and locks Avas carried on both by 
hired labor and purchase of material and by contract, and they were 
first opened to navigation in the fall of 1896, with aarxIIs and slope 
reA^etments still incomplete. 

The amount expended on the original and modified projects up to 
the close of the fiscal year ending June 30, 1907, Avas $3,818,369.63, 
and includes the construction, under contract, of five ncAv buildings, 
viz, three dAvellings for the lock tenders, one stable, and one combined 
carpenter and machine shop. 

Tlie amount estimated as required to complete the walls and place 
the grounds in good condition is $199,260, and this work includes the 
raising of the land Avail of the upper lock, constructing three sets of 
steps, and completing the paving and grading on the land side of the 
canal. Provision should also be made for the construction of one 
oflice building and for blasting out some obstructive rocks in the 
channel beloAv the loAver entrance. 

The expenditures during the fiscal year Avere on account of care 
and maintenance of Avorks and plant used during construction. 

The head of naAdgation for boats passing the locks has heretofore 
been Threemile Eapids, 14 miles aboA^e The Dalles, but may noAV be 
said to be at Big Eddy by reason of the improvements already made 
under the contract in force for removing dangerous rocks at Three- 
mile Eapids (see report on improAung Columbia Eiver betAveen the 
foot of The Dalles Eapids and the head of Celilo Falls, Oregon and 
Washington). 

The maximum draft that can be carried through the locks at the 
close of the fiscal year is about 6.5 feet at low water, oAving to deposit 
on the canal floors. 

The yearly rise in the Columbia takes place in May, June, or July, 
and its usual height aboA^e extreme low water is about 40 feet. 

The doAvn-river commerce through the locks consists principally of 
AA^heat, flour, miscellaneous grain, cattle, horses, avooI, and country 
produce. The amount of this commerce for the fiscal year was 27,081 
tons, valued at approximately $1,624,860. 
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The up-riA^er commerce is principally general merchandise, machin- 
ery, and railroad supplies, consisting of 26,689 tons, valued at approx- 
imately $1,601,34:0. 

Eefcu'ences to former reiDorts are given on page 675 of the Annual 
Eeport for 1905. 

Oomparaiho statement of traffic. 


Fiscal year eiidinj^ 
Juno :-U)— 

Tons. 

Estimated 

value. 

Pa.ssen- 

gers. 

Fiscal year eudiiis 
June 30— 

Tons. 

Estimated 

value. 

Passen- 

gers. 

1.S9S 

18,812 
10,700 
17,710 
22,420 
19, 710 i 


30,327 
23, 90S 
30, 639 
34,762 
52, 720 

1903 

36, 181 
31, 967 
35, 166 
46,884 
53, 770 


50, 821 
76, 971 
64, 403 
133, 070 
89, 239 

1899 


1904 


1900 


1905 

$2, 286, 125 
2,813,040 
3, 226, 200 

1901 


1906.. 

1902 


1907. . . .. 





July 1, IDOO, balance uiiexpeiided $4,005.08 

Receipts from sales 229. 78 


4, 234. 86 

June 30, 1907, amount expended during tiscal .year, for maintenance of 

improvement 1, 975. 01 


July 1, 1907, balance unexpended 2, 259. 85 

July 1, 1907, outstanding liabilities 80. 00 


July 1, 1907, balance available 2, 179. 85 

Amount (estimated) required for completion of existing project 199,260.00 

(See Appendix W W 10.) 


11, Operatmg and care of canal a/nd lochs at the Cascades of the 
Rice}\ Oregon , — The canal and locks around the obstruc- 
tions in the Columbia Ei\Tu* at Cascades, Greg., ivere so far com- 
pleted tluit they Avere opened to navigation on November 5, 1896, 
since wiiich time appropriations have been made under the general 
work of improAyment for further completing the aauiIIs and slope, 
pavement, grading, etc. A general description of the location, 
diiriensions, etc., is given in the preceding report. 

The total amount expended from the indefinite appropriation for 
operating and caring for the locks and in making repairs to the 
machinery, atiIvcs, etc., to the end of the fiscal year 1907, Avas 
$84,077.54. 

^ During the fiscal ycyir the sum of $9,954.81 Avas expended on sala- 
ries of lock keepers, in repairing the vahn on north side of loAA^er 
lock gate, and in installing fenders on the lock Avails. The machinery 
was installed on the new dredge and the dredge got ready for service, 
except the spuds Avhich aauII be added later. Very little dredging 
Avas required during the year. 

The new sand-blast machine and the lighting plant for the biiild- 
iiigs and c[uarters, Avhich liaA^e been authorized and allotment made 
therefor, Avill be installed during the coming summer. 

The commerce through the locks during the fiscal year amounted 
to 53,7 i 0 tons, valued at approximately $3,226,200. This commerce 
consisted principally of Avheat, flou.r, miscellaneous grain, cattle, 
horses, avooI, country produce, general merchandise, machinery, and 
railroad supplies, a detailed statement of Avhich is given in the dis- 
trict otScer’s report. 

(See Appendix W W 11.) 
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12, Cohmibia Rwer between Vancouver,^ Wasli.^ and the mouth of 
Willamette River , — The city of Vancouver, Wash., is located on the 
poliirnbia Eiver 103 miles above its mouth and 5 miles above the 
junction of the Willamette and Columbia rivers. The average range 
of tide at Vancouver during low stages of river is eight-tenths of a 
foot and the average summer freshet rise, which generally occurs in 
June, is about 20 leet. Vessels drawing 23 feet could ascend the 
Columbia to a point 2-|- miles below the city, but could go no farther 
because of a sand bar which had but 9 feet over it at lowest stage of 
river before any improvement was attempted. 

The purpose of the improvement is to deepen the water over the 
aforesaid sand bar, and this has been accomplished partly by con- 
traction dike and partly by dredging. 

The project of 1892 provided for the construction of a pile, brush, 
and rubble-stone dike about 8,000 feet long across the head of Oregon 
(Ha^ulen Island) Slough, to cut off the flow through the slough at 
low stages of river and to produce a corresponding concentration of 
current and scouring effect over the obstructing sand bar in the main 
river. 

It was hoped to obtain by this increased scour a sufficient depth to 
enable vessels drawing 20 feet or more to reach the wharves at Van- 
couver, but this expectation was not fully realized and a modification 
of the project -was adopted by Congress in the river and harbor act 
approved March 3, 1905. This modification Avas based upon a rei^ort 
of the Board of Eugineers for Elvers and Harbors dated July 22, 
1902, and provided for dredging a channel 150 feet Avide and 20 feet 
deep througli the shoal l)clow VancouATu* at an estimated cost of 
$60,000 for original dredging and $10,000 for maintenance. 

This chamiel was dredged in 1905 to the projected Avidth and 
depth. As anticipated, there Avas considerable shoaling by new sand 
deposits throughout the entire length of the dredged channel. At 
places this new deposit Avas 5 to 6 feet in depth, giAdiig an available 
depth at loAvest river of 14 to 15 feet after the freshet. The channel 
Avas again restored to original Avidtli and depth from October, 1906, 
to January, 1907, by the removal of 253,000 cubic yards of sand, at 
a cost of approximately 4 cents per cubic yard. 

No repairs Avere required to the dike during the year. 

The Avork to be done this coming year Avill be the annual dredging 
over the Vancouver bar and such repairs as the dike may be found in 
need of after the present freshet subsides. 

The total amount expended on the original and modified projects 
to June 30, 1907, Avas $142,473.94, of which sum $44,940.78 has been 
applied to maintenance. 

Steamboats draAving 8 feet can luiAdgate the river as far as The 
Dalles, about 210 miles from its mouth, by passing through the locks 
at the Cascades. 

Vast forests of Aurgin timber are Avithin easy reach of VancouA^er, 
and the country also produces great quantities of fruit, hay, grain, 
etc. Vancouver lias railroad connections, and a line is noAv being 
constructed doAvn the north bank of the Columbia from KemieAvick, 
Wash., to Portland, Oreg., crossing the Columbia by bridge just 
beloAv Vancouver. It is not believed that the improvement Avill affect 
rates on local or transcontinental shipments. 
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The balance on hand will be applied to maintaining the dredged 
channel and the dike. 

The deep-sea tonnage from Vancouver is lumber, shipped princi- 
pall}^ by coasting vessels, and during the calendar year 1906 amounted 
to about 15,000,000 feet, Analiied at approximately $225,000. 

References to former reports are given on page 677 of the Annual 


Report for 1905. 

July 1, 1906, balance unexpended $22,41)5.94 

June JO, 1907, amount expended during fiscal year, for maintenance 
of improvement 608. 88 

July 1, 1907, balance unexi)eiided 10, 527. 06 

(See Appendix W W 12.) 


EXAMINATION AND SURVEY MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT APPROVED MARCH 3, 1905. 

Reports dated March 31, 1905, and November 27, 1906, required by 
the river and harbor act of March 3, 1905, on preliminary examina- 
tion and survey of Golumhia River 'between Gelilo Falls^ Oregon^ 
and rnoutli of Snahe Rivef\ Washington^ were submitted by the dis- 
trict officer and were reviewed by the Board of Engineers for Rivers 
and Harbors pursuant to law. They were transmitted to Congress 
and printed in House Document No. 440, Fifty-ninth Congress, 
second session. A plan for improvement at an estimated cost of 
$400,000, and $30,000 annually for maintenance, is presented. 

IMPROVEMENT OF WILLAMETTE RIVER AND OF COLUMBIA RIVER 

BELOW THE jMOUTH OF THE WILLAMETTE, AND THEIR TRIBU- 
TARIES, OREGON AND WASHINGTON. 

This district was in the charge of Lieut. Col. S. W. Roessler, Corps 
of Engineers. Division engineer Col. W. H. Heuer, Corps of Engi- 
neers, to March 2, 1907. 

1, Willamette River^ above Portland^ and Yamhill River^ Ore- 
gon. — The Willamette River in years past has been navigated with 
difficulty as far southward as Eugene, 172 miles above Portland, 
Oreg., but of late years the practical head of steamboat navigation 
has been Harrisburg, 152 miles above Portland. On the tributary 
Yamhill the head of navigation is at McMinnville, 18 miles above its 
mouth and 59 miles from Portland. The Long Tom River, also a 
tributary of the Willamette, 122 miles above Portland, is no longer 
used for navigation. 

Prior to improvement these rivers were obstructed by drift, snags, 
rock ledges and rapids, and gravel shoals, which prevented naviga- 
tion during low-water periods. A full description of the Willamette 
River, together with a detailed statement of its condition previous to 
improvement, may be found in the Annual Report of the Chief of 
Engineers for 1876, page 654, and for 1880, page 2280. 

^ The original project for improvement, adopted in 1870, and modi- 
fied in 1878, jirovided for the removal of snags from Eugene to 
Portland, the deepening of gravel shoals by scraping and by con- 
traction works, and the removal of rock by blasting. 
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In 1896 a further modified project was made to include the removal 
of low- water obstructions in the Yamhill River by the construction 
of a lock and dam 8 miles above its mouth, and provided for snag- 
ging and for the systematic contraction of the Willamette River by 
dam construction, with a view to obtaining a 12- foot lo^v-water depth 
from Portland to Oswego (8 miles), 2|- feet between Oswego and 
Corvallis (111 miles), and 2 to 2^ feet between Corvallis and Eugene 
(56 miles). lYliile the construction of controlling works under this 
project afforded some relief and alone made navigation possible at 
the low-water season during recent years, the depths proposed have 
not been realized. 

The present revised plan of improvement (see Annual Report, 
Chief of Enginers for 1904, p. 6529) provides for improving the 
Willamette below Corvallis, with a view of obtaining, mainly by 
dredging, with auxiliary dam and revetment construction, and by 
snagging, a low-waiter depth of 24 to 34 feet from Corvallis to Oswego, 
and a low-waiter depth of 12 feet thence to Portland. Operations 
above Corvallis are to be confined to snagging as far as Harrisburg, 
and the river above that jioint is to be left as not worthy of further 
open-river improvement on account of its excessive slope (108 feet 
in 24 miles) and the lack of traffic at the ^present time. It has been 
found impracticable to outline a plan for permanent improvement 
wdiich can be completed at a given cost, but an estimate of $213,500 
has been presented for carrying on the wu)rk as indicated. 

The upper Willamette River is now^ navigable during high water to 
Harrisburg, 152 miles above Portland; during the medium water 
stages to Corvallis, 119 miles above Portland, and during extreme low^ 
water, wnth aid of dredging, to Independence, 83 miles above Port- 
land. At the close of the fiscal year, wdth the river at less than a 14- 
foot stage, boats drawdng 24 to 30 inches are making regular trips 
to Corvallis. The Yamhill River is continuously navigable for boats 
of 3-foot draft to McMinnville, except at certain starges of high ivater, 
when the lock is overfiow^ed and the fall over the dam is too great to 
permit navigation in the river. 

The variation of level of writer surfaces on the Willamette at Salem 
from extreme summer low^ writer to wnnter high water is 23 feet, 
and on the Yamhill below^ the lock and dam 35 feet. 

The amount expended on the original project w^as $247,747.51. 
The amount expended on the project of 1896 and the present revised 
project of 1904 up to the close of the fiscal year ending June 30, 1907, 
was $336,412.80. This amount includes $3,000 expended on the im- 
provement of the Long Tom River and $130,792.12 for maintenance 
in snagging, constructing, and operating the dredge and making 
repairs to the dams and floating plant. 

Operations during the fiscal year consisted in dredging, snagging, 
and making repairs to dams, wffiich wmrk provided low^-writer navi- 
gation to Salem and Independence, and although very light-draft 
boats could have navigated to Corvallis during the entire year navi- 
gation to the latter point was suspended during the low-water season. 

Besides providing for annual maintenance of the channel by dredg- 
ing, snagging, and repairs to existing dikes and revetments, it is rec- 
ommended that provision be made for constructing a revetment oppo- 
site Albany and extending the existing revetment at Independence, 
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botli works being deemed essential for the purpose of maintaining the 
existing alignment of the banks and channels in these vicinities. 

The commerce of the Willamette Valley consists of farm productSy 
which are raised on the rich land adjacent to the river and generally 
shipped to the Portland market. The adjacent forests also procluce 
a large supply of logs and timber, Avhich is brought down to the river 
in annually increasing quantities, the products being either shipped 
by boat or floated to the sawmills along the river or to the paper pulp 
mills at Oregon City. 

The amount of traffic handled by steam craft on the Willamette 
Eiver during the calendar year 1906, which includes some saw logs 
towed, was 383,911 tons, valued at approximately $7,591,623. 

This improvement affords water transportation for a large part 
of the commodities produced in the valley and is instrumental in 
reducing freight on railroad shipments from valley points. Lines 
of the Southern Pacific Eailway Company practically parallel the 
river on each side. 

Eeferences to former reports are given on page 680 of the xlnnual 
Eeport for 1905. 


Comparative statement of traffic. 


Calendar year. 

Tons. 

Estimated 

value. 

Passen- 

gers. 

1 Calendar year. 

Tons. 

Estimated 

value. 

Passen- 

gers. 

1S97 

186,621 
112, 154 
117, 782 
182, 458 
191, 901 


87, 960 
67, 524 
50, 738 
47, 324 
103, 971 

1902 

192, 227 
236, 823 
332, 130 
362, 258 
383, 911 


' 95, 221 

66,510 
65, 947 
67, 396 
41, 160 

1898 


1903 : 


1899 


1904 

Sll, 260, 196 
12, 119, 596 
7,591,623 

1900 


1905 

1901 


1906 





July 1, 1006, balance unexpended— .^22, <S40. 64 

Refundment of overpayment 16.95 

Amount api)ropriated by river and harbor act approved March 2, 1907_ 60, 000. 00 

82, S66. 09 

June 30, 1007, amount exr)ended during fiscal year, for maintenance 
of improvement 23, 509. 95 

July 1, 1907, balance unexpended 59,356.64 

July 1, 1907, outstanding liabilities 5,700.00 

July 1, 1907, balance available 53, 656. 64 

Amount (estimated) required for completion of existing project 103,500.00 

(See Appendix X X 1.) 


2. Operating and care of loch and dam in Yamhill Bivet\ Ore- 
gon . — The Yamhill lock, completed in 1900, is situated on Yamhill 
Eiver, 8 miles above its mouth and 10 miles below the head of naviga- 
tion at McMinnville. It was built to afford low-water navigation to 
McMinnville. 

The total traffic through the lock during the year was 2,638.5 tons 
of freight and 170 passengers. This freight was largely log rafts 
and puTp wood on barges. The largest year’s traffic (1901) was 2,455 
tons miscellaneous freight and 1,199 passengers. Steamer traffic has 
been practically abandoned since 1902, and the reason given is that 
the steamers formerly employed on the Yamhill find more profitable 
business on the Willamette. It is claimed by steamboat interests that 
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the uncertainty of lock operation during the freshet season of winter 
makes it impossible to compete with the railroad rates. 

During the year there was expended in operation of lock, care, and 
minor repairs $1,656.14, a part of which was on account of outstand- 
ing liabilities incurred the previous year. 

The total amount expended to the end of the fiscal year 1907, 
including the like expenditures of previous years, is $34,496.11. 

(See Appendix X X 2.) 

3. Golumlrla and lower Willamette rivers helow Portland^ Oreg . — 
Prior to the adoption of any project a temporary and moderate 
increase in depth was obtained by dredging, at a cost of $221,780.46. 

A project was adopted in 1877 for obtaining a channel 20 feet deep 
at low water. This was modified in 1891 to provide, mainly by 
dredging alone, a depth of 25 feet, at an estimated cost of $772,464, 
and a State organization entitled the Port of Portland Commission ” 
was granted permission to assist in the work. On these projects the 
sum of $1,080,874.11 was expended over and above the amounts 
expended by the Port of Portland and those expended by the General 
Government prior to 1877. 

The present project was adopted by the act of June 13, 1902, and 
provides for a more or less permanent 25-foot channel by means of 
cross and training dikes and by dredging, at an estimated cost of 
$2,971,300. This sum includes the cost of a dredge, estimated at 
$175,000. So far no permanent works have been constructed under 
this project and the only improvement made has been in the way of 
maintaining the channel by annual dredging. The total expended in 
this manner under this project to June 30, 1907, is $405,953.35. 

The river and harbor act of March 2, 1907, appropriated $300,000 
for the construction and operation of a dredge. Plans and specifi- 
cations for this dredge were prepared in the office of the Philadelphia, 
Pa., district, and d^etails concerning the same will be found in 
Appendix H 9. The apjDroximate cost of the dredge delivered at 
Portland, Oreg., completely outfitted for operation, is $272,500, and 
the amount expended to June 30, 1907, is $1,167.32. 

The work of the fiscal year consisted in dredging with the U. S. 
dredge Ladd in the lower portion of the estuary and intermittently 
with the 30-inch dredge of the Port of Portland in the upper reaches. 
The dredge Ladd removed a total of 519,607 cubic yards and the 
dredge Oolumhia a total of 658,726 cubic jmrds. The Port of Port- 
land also operated its 30-inch and 20-inch dredges at its own expense 
when the former was not wmrking under contract with the United 
States and A\dien the funds at its disposal were sufficient to allow of 
operations being carried on. The commission rep)orts liaAdng removed 
a total of 435,828 cubic yards. 

The betterment of the channel by dredging is very essential pending 
the appropriation of sufficient funds to construct the permanent works 
provided for in the project. The dredging of the past year has main- 
tained the depths heretofore realized and there has been no time 
during the year when a vessel could not safely load to a draft of 24 
feet. 

Although the dredge Ladd is near her end as to state of hull, 
machinery, etc., it is believed that she can be operated advantageously 
until such time as the neAv dredge may become available. 
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The balance on hand will be expended principally in dredging and 
dredge construction. 

The head of deep-sea navigation for ships crossing the bar at the 
inouth of the Columbia is at Portland, Oreg., on the Willamette 
Eiver, 110 miles above the mouth of the Columbia. From the latter 
place light-draft river boats ascend the Willamette Eiver for 150 
miles. From the mouth of the Willamette, by using the State portage 
road, 12 miles in length, the Columbia and Snake rivers are navigable 
for light-draft river boats at low water at a point on the Snake River 
about 473 miles from the mouth of the Columbia. 

The ruling depth at the end of the fiscal year between Portland and 
the sea is about 22 feet at low water. The increase in depth since 
commencement of improvement is about 8 feet over a good navigable 
width of channel. 

The export commerce using this waterway consists principally 
of grain and lumber, while the imports are, in a great measure, com- 
posed of the products of the oriental countries, also cement, coal, lime, 
sulphur, etc. The light-draft tonnage consists mostly of dairy, farm,, 
and lumber products, also miscellaneous machinery and mercantile 
supplies. 

The total commerce handled during the calendar year 190G 
amounted to 3,532,094 tons, the estimated value of which was 
$60,785,631. 

Eeferences to former reports are given on page 683 of the Annual 
Report for 1905. 

Goniparative statement of traffic. 


Calendar 

Handled by river ves- 
sels. 

• 

Handled by seagoing vessels. 

Handled by river and 
seagoing vessels. 

year. 

Quantity. 

Estimated 

value. 

Receipts. 

Ship- 

ments. 

Total. 

Estimated 

value. 

Quantity. 

Estimated 

value. 

1897 

Tons. 
1,499,337 
1,121,161 
1, 489, 708 
1,287,582 
1, 534, 780 
1,567,336 
1. 596, 220 
1,905,451 

2, 313, 153 
2,331,121 


Tons. 
47,345 
27, 776 
36,253 
32,905 
29,548 
145,514 
173,006 
229,833 
210,026 
226,656 

Tons. 

290, 412 

488,818 

336,134 

489,385 

639,736 

985, 912 

659,178 

648,495 

736,779 

974,317 

Tons. 
337,757 
516,594 
372,387 
552,290 
669,284 
1, 131,426 
832, 184 
778,328 
946, 805 
1,200, 973 


Tons. 

1. 837. 094 
1, 637, 755 

1.862.095 
1, 809, 872 
2, 204, 064 
2, 698, 762 
2,428,404 
2, 683, 779 
3,259,958 
3, 532, 094 


1898 




1899 




1900 . . 




1901 




1902 ..... 




1903 




1904 

1905 

1906 

830,775,609 
26, 712, 339 
26, 377,640 

$27, 281,302 
31, 786, 607 
34, 407, 991 

$58, 056, 911 
58. 498, 946 
60, 785, 631 


July 1, 1906, balance unexpended $157, 953, 26 

Receipts from sales 347. 11 

Amount appropriated by river and harbor act approved March 2, 

1907 - 300,000.00 


458, 300. 37 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement a 72, 083. 62 


July 1, 1907, balande unexpended ^ 386, 216. 75 

July 1, 1907, outstanding liabilities c 2, 579. 40 


July 1, 1907, balance available 383, 637. 35 


Amount (estimated) required for completion of existing project— 2, 498, 509. 93 
(See Appendix X X 3.) 


o Includes $1,167.32 on account of construction of dredge. 
6 Includes $832.68 on account of construction of dredge. 
Includes $79.40 on account of construction of dredge. 
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Mouth of Columbia River ^ Oregon and Washington . — Prior to 
the construction of a jetty which was commenced in i885, there were 
at diiferent periods from one to three channels across the bar, un- 
stable as to depth and position, the depths being usually between 19 
and 21 feet, and the positions shifting through nearly 180° of arc 
between Cape Disappointment and Point Adams. 

The first project for improving the entrance was adopted in 1881 
and provided for a single jetty on the south side of the entrance, the 
enrockment to begin at Fort Stevens and to extend in a direction 
north of w^est across. Clatsop Spit to a point about 41 miles from the 
root at Fort Stevens and 3 miles south of Cape Disappointment. 
The jetty was to be built of rubblestone of large size, placed upon a 
foundation course of brush mattresses, and raised to the level of low^ 
tide. This project was modified in 1893 to provide for raising the 
jetty to high-tide level, and for building four groins from 500 to 
1,000 feet long on the north side of the jetty. 

The jetty as i^rojected in 1884 and modified in 1893 was estimated 
to cost $3,710,000, and was completed in 1895 at a cost of less than 
$2,000,000. On this latter date a depth of 31 feet was realized, an 
increase of 11 feet over the depth existing at the time the improve- 
ment was commenced. But this depth did not long prevail. A pro- 
gressive deterioration soon set in. By 1899 the best depths had 
lessened to 28 feet and the channel had shifted into an unstable posi- 
tion 2 miles north of the 1895 channel. By 1902 the depths had still 
further deteriorated to 21 feet at low water. 

With a view to arresting the shoaling process and securing a stable 
position for the channel, the district officer submitted a report in 
1899 recommending that the 1895 jetty be extended a farther clistance 
of 3 miles. This report Avas the basis upon Avhich Congress appro- 
priated $250,000 (act of June 0, 1900) for repairing the jetty tram- 
way and track, pending a report and recommendation by a Board of 
Engineers. 

The report of this Board, Avhich is published in the Annual Report 
of the Chief of Engineers for 1903, page 2275 et seq., constitutes the 
project under which wmrk is noAv being prosecuted. As approved by 
the Secretary of War March 16, 1903, it provides for extending the 
1895 jetty a farther distance of about 2^ miles and for ultimately 
building a north jetty if concentration from the northerly headland 
should be found necessary. The project also provided for a dredge 
to aid the concentrated current in deepening and maintaining a chan- 
nel of the requisite depths. The estimated cost, including the equip- 
ment of a dredge, was $3,715,000. The project has been revised as to 
quantities and cost, as set forth in the Annual Report for 1906, page 
758. 

Under this project the following appropriations have been made 
or pledged: 

River and harbor act of June 13, 1902 $500, 000 

Sundry civil act of March 3, 1903 1, 000, 000 

River and harbor act of March 3, 1905 400, 000 

Special act of April 23, 1906 400, 000 

Sundry civil act of June 30, 1906 300,000 

River and harbor act of March 2, 1907 750, 244 

River and harbor act of March 2, 1907 (pledged and yet to be appro- 
priated) 1,700,000 


Total 


5, 050, 244 
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The annual survey was made in June, 1907, and shows the follow- 
ing changes from last year’s survey : 

There is a tendency to shoal in the vicinity of the channel used for 
two years past and there is no longer any decided depression across 
the bar at this point as there was a year ago. 

To the southwest about 7,000 feet of the bar crest is beginning to 
yield to the increased scour which the incomplete jetty extension has 
set up, and within this distance there are four distinct depressions 
or channels 24, 24|, 25'|-, and 25-J- feet deep at lower low water, respec- 
tively, at the shoalest points. The deepest of these channels are 4,000 
feet apart and the lesser channels are between these two. These chan- 
nels, are, however, comparatively narrow as yet, but they will doubt- 
less broaden under the same scouring force that has produced them, 
and that the four of them will eventually be merged into one broad 
channel having in the near future a greater depth than has been avail- 
able for some j^ears is reasonably certain. Whether the present nar- 
row channels are wide enough to make the increased depths practica- 
ble for present use has not yet been determined. 

Among other changes revealed by the bar survey, the following are 
the most important. 

There has been a scour on the harbor face of Peacock Spit and a 
fill on the sea face.* The sands of Clatsop Spit, north of the jetty, 
have advanced westward toward the sea the comparatively long dis- 
tance of nearly 1 mile. There has also been a shoaling immediately 
south of the exjiosed jiortion of the jetty. This shoaling on both 
sides of the jetty is very satisfactory, as without it the permanence of 
the enrockment could not be assured. 

The dredge Chinooh has been kept in harbor in charge of watchmen 
all year. Her boilers are unfit for use and must be replaced before it 
is safe to again put the dredge in commission. If serviceable now, it 
is believed she could do very effective work upon the bar crest, as the 
assistance which the dredge could give would greatly aid the concen- 
trated tidal current in broadening and deepening the channel now in 
process of formation. As stated above, however, the dredge can not 
be safely commissioned until new boilers have been installed, the cost 
of which is estimated at present iirices from $80,000 to $90,000. An 
appropriation to equip the dredge with new boilers is urgently recom- 
mended. 

There has been expended on this work to June 30, 1907, $4,863,493.55, 
of wdiich $1,968,753,14 WTxs under the original project and $2,894,740.41 
under the present approved project. 

The amount named in the money statement as a profitable expendi- 
ture to June 30, 1909, is the amount authorized under continuing con- 
tracts in the act of March 2, 1907, for completing the south jetty, but 
owing to increased price of labor and material, and also the damage 
caused to the jetty traniAvay by the winter storms, it is believed that 
this amount will not be sufficient and that a supplementary estimate 
covering the increase in cost may have to be submitted. 

For commercial statistics see report on improving Columbia and 
lower Willamette rivers below Portland, Oreg.” 

Eeferences to former reports will be found on pages 686-687 of the 
Annual Keport for 1905. 
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July 1, 1906, balance unexpended $665,757.99 

Receipts from sales 207. 25 

Amount appropriated by river and harbor act approved March 2, 

1907 750, 244. 00 


1, 416, 209. 24 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 702, 404. 60 


July 1, 1907, balance unexpended 713,804.64 

July 1, 1907, outstanding liabilities 53,000.00 


July 1, 1907, balance available 660, 804. 64 


July 1, 1907, amount covered by uncompleted contracts 30, 155. 00 

Amount ( estimated) required for completion of existing project, 
not including the north jetty 1, 700, 000. 00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 1, 700, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix X X 4.) 


■ 5. Clatskanie River^ Oregon , — The Clatskanie Eiver rises in the 
Coast Range and empties into the Columbia River 65 miles below 
Portland, Oreg. The head of navigation is the toAvn of Clats- 
kanie, 3 miles above the mouth, from which large quantities of lumber 
and shingles are shipped by ivater. This stretch of river is tidal with 
a variation of water level due to tides only of about 5 feet and due to 
tides and Columbia River freshets 10 feet. 

Before improvement the obstructions to navigation were a single 
shoal wdth but 2 to 3 feet of ivater on it near the mouth of the river 
and a narrow and tortuous channel around two shaiq) bends. 

Under an apiiropriation of $13,000 by the river and harbor act of 
March 3, 1899, the Secretary of War on May 27, 1899, approved a 
project for dredging this shoal and cutting off two sharp bends by 
means of cut-off channels. This imiDrovement has been completed and 
has resulted in giving a depth of 5 feet over the shoalest place and in 
making the channel to Clatskanie shorter and easier of navigation. 

No work has been done the |)ast year and none is needed or con- 
templated in the near future. 

The amount expended to June 30, 1907, was $12,087.47, of which 
$280.10 has been applied to maintenance. The small expenditure dur- 
ing the fiscal year was on account of an examination made to deter- 
mine the conditions. 

The commerce of Clatskanie River consists of sawmill products, 
farm products, and general supplies. During the calendar year 1906 
this commerce aggregated 10,339 tons, valued at approximately 
$216,630. 

The Astoria and Columbia River Railroad crosses the valley near 
the town of Clatskanie, but the river does the bulk of the business 
because it is the cheaper route of transportation. 

References to former reports are given on page 688 of the Annual 
Report for 1905, and page 765 of the Annual Report for 1906. 
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Comparative statement of traffic. 


Calendar year. 

Tons. 

Estimated 

value. 

Passen- 

gers. 

Calendar year. 

Tons. 

Estimated 

value. 

Passen- 

gers. 

1SQ7 

112, 803 
153, 257 
68, 126 
88, 622 
51,967 


11, 545 
12, 250 
5,210 
5, 305 
2, 136 

1902 

23, 790 
25, 765 
18,861 
16,408 
10,339 


1,180 

494 

525 

7 


1903 


7S?)C) . 


1904 

$444,210.00 

612.970.00 

216.630.00 

IQDf! 


1905 

IQOl 


1906 







July 3, 1906, balance unexpended .^917. 48 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement ^ 4. 95 

July 1, 1907, balance unexpended 912. 53 

(See Appendix XX 5.) 

6. CoidIUb and Letois rivers^ 'Washington . — (d) Cowlitz River.— ■ 
The Cowlitz Eiver rises in the Cascade Range and flow^s in a south- 
erly direction and empties into the Columbia 64 miles from the sea. 
The extreme head of navigation is about 10 miles above Toledo, or 
46 miles above the mouth. For a stretch of 36 miles downstreana 
from this point the stream is tortuous and nontidal, abounds in 
numerous sand and gravel bars, is frequently obstructed by snags, 
and is navigable at medium and the lower stages by small light-draft 
boats only. On this portion of the river a single boat makes three 
trips weekly each way. 

The loAver 9 miles of the river is tidal, with a rise in tide of zero at 
the upper end to 4 feet at the mouth. This portion of the river is 
also narrow and tortuous, but has a better ruling depth than the non- 
tidal section. As in the upper part of the river, the lower 9 miles 
is obstructed b}^ sand and gravel bars and snags. The river is liable 
to freshets 22 feet or more in height during the winter season. 

Ivelso, containing 1,500 inhabitants, and located 4| miles above the 
mouth of the river, is the principal business town of the valley. It 
is the center of a large lumber and shingle manufacturing industry, 
and the point at 'which a large number of log and pile rafts are made 
up for towage to Portland and other points. During the calendar 
year 1906 1,260,600 feet B. M. lumber, 184,357,000 feet B. M. logs, 
1,076,000 feet of piles, and 7,600 cords of wood were transported by 
water, the value of which was up^vard of $1,240,000. In addition 
to this, over 20,000 tons of general merchandise and produce was 
handled, valued at approximately $1,920,000. 

The original project for the river’s improvement was adopted in 
1880, and was designed to aid navigation by the deepening of sand 
bars and the removal of snags at an estimated cost of $5,000 the first 
year and $2,000 for succeeding years. This project is still in force. 

^ The appropriations made for this work have been expended from 
time to time in snagging and blasting out obstructions and in later 
years in opening some of the more troublesome bars by dredging. 
The expenditures to the close of the fiscal year 1907 amounted to 
$39,758.25, of which sum $34,758.25 may be regarded as applied to 
maintenance. 

The expenditures during the fiscal year were applied to snagging 
and dredging and in constructing a new hull for the dredge. "The 
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balance on hand will be expended in further dredging and snagging 
as may be necessary. 

References to former reports are given on page 689 of the Annual 
Report for 1905. 


Comparative statement of traffic. 


Calendar year. 

Tons. 

Estimated Passen- 
vahie. gers. 

Calendar year. 

Tons. 

Estimated 

value. 

Passen- 

gers. 

1897 

] 7, 582 


1902 

15,932 



1898 

10i210 


1903 i 

41 ; 515 



1899 

26,511 


1904 

26, 120 

$1, 069, 020 

6, 875 

1900 

17,279 


1905 ! 

4.6, 646 

1,494, 260 

6,000 

1901 

14, 211 


1906 

56, 109 

2,055, 460 

1,117 


This statement does not include 184,357,000 feet B. M. (368,714 
tons) of logs sent down this stream in 1906, having an estimated value 
of $1,106,142. 

July 1, 1906, balance unexpended $1, 676. 78 

Amount allotted from appropriation by river and harbor act approved 

March 2, 1907 12, 500. 00 

14, 176. 78 

June SO, 1907, amount expended during fiscal year, for maintenance 

of improvement 1, 285. 03 

July 1, 1907, balance unexpended-. 12,891.75 

{!)) Lewis River . — The Lewis River rises in the Cascade Range, 
flows into the Columbia River from the north about 14 miles below 
the mouth of the Willamette River, or 25 miles from Portland, Oreg. 
It is tidal in its lower reaches and is affected by the backwater from 
the Columbia during freshet times in that river. The river forks 
about 3-5: miles from the mouth. These forks are known as the East 
and North forks. 

Up to the time of the adoption of the present and original project 
about 4 feet could be carried at normal stage to the forks, about 2 
feet on the East Fork to La Center, 7 miles from the mouth, at a stage 
of 2 feet 10 inches above normal and about 1 foot at normal stage to 
Woodland on the North Fork, 7-| miles from the mouth. The channel 
at that time was obstructed b}^ trees, snags, and occasional shoals, but 
the river was navigated by light-draft vessels during the higher stages 
to La Center and to Woodland. 

The original project (see Annual Report of the Chief of Engineers 
for 1897, p. 3475) contemplated the removal of snags and obstruc- 
tions, dike and dam wmrk, and dredging, with a vie^v to obtaining 6 
feet in the main river to the forks and 4 feet thence to La Center on 
the East Fork ; estimated cost, $20,460. The object w^as to furnish an 
improved channel during the lower stages of ^vater. 

This project contemplated only the improvement of the East Fork, 
but the river and harbor acts of June 13, 1902, and March 2, 1907, 
included the North Fork, for which no estimate of cost has been made. 

The work accomplished on the project has consisted in deepening 
the channel by dredging wdiere necessary and removal of some of the 
obstructions to a point 225 feet above the flume on the East Fork and 
to Woodland on the North Fork. 

The work done on the river during the fiscal year consisted entirely 
of snagging on the North Fork as far as Flayes Bend, 12-| miles above 
the month, and on the East Fork to La Center, 7 miles above the 
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mouth. The work was done during December, J anuary, and March, 
and the river was left in good condition. 

The expenditures made also include some work done on the new 
dredge at the Government moorings. 

The maximum draft that could be carried at normal stages on 
June 30, 1907, is as follows: From the mouth to the forks, about 4 
feet ; East Fork to 225 feet above the flume near Kinder rock, 1 foot ; 
North Fork to Woodland, 1 foot. 

The usual variations of level of water surface, due to tides, are: 
At the mouth, 2 feet; at La Center, If- feet; at Woodland the tide has 
IK) effect. The freshets var}^- from 15 to 20 feet in height, except 
near the mouth, where the water spreads out over a large area. 

The available balance will be required for dredging and snagging 
operations. 

Except for the town of Woodland, which is on the Northern Pacific 
Eailroad, the river is the only means of transporting the products of 
the valley to the Portland market. The commerce consists princi- 
pally of lumber and farm products and general supplies. During the 
calendar jK;ar 1906 the commerce amounted to 16,684 tons, not includ- 
ing large quantities of logs floated down the stream. The estimated 
value is approximateh" $950,760. 

The amount expended on this work up to the close of the fiscal 
3^ear 1907 was $18,275.07. 

References to former reports are given on pages 690-691 of the 
Annual Report for 1905. 

Comparative statement of traffic. 


Calendar year. 

Tons. 

Estimated 

value. 

Passen- 

gers. 

Calendar year. 

Tons. 

Estimated 

value. 

Passen- 

gers. 

]H97 

3, 881 
6, 303 
6, 549 

1 12, 038 
17,277 


15, 306 
15, 938 
12, 351 
14, 129 
15, 532 

1902 

13, 831 
29, 033 
27, 245 
26, 554 
19, 024 


13, 098 
13, 058 
12, 885 
29, 020 
16, 614 

1898 


i 1903 


1899 


i 1904 

S834, 492 
1,067,733 
900, 120 

1900 


j 1905 

1901 





1 1906 


This statement does not include 60,528,000 feet B. M. (121,056 
tons) of logs sent down this stream in 1906, having an estimated 


value of $363,168. 

July 1, 1900, balance imexpeiKled $4,937. IS 

Amount allotted from appropriation by river and barbor act approved 
March 2, 1007 2, 500. 00 


7, 437. 18 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 4 i 2, 802. 25 

July 1, 1907, balance unexpended 4, 574. 93 

CONSOLIDATED. 

July 1, 1900, balance unexpended $6, 613. 96 

Amount appropriated by river and harbor act approved March 2, 1907_ 15, 000. 00 

21, 613. 96 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 4,147.28 

July 1, 1907, balance unexpended ^ 17,466. 68 

(See Appendix X X 6.) 
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7. Grays River ^ W ashington . — Grays River is a tributary of the 
Columbia, emptying into Grays Bay nearly opposite Astoria, Oreg. 
It has an available depth over the entrance of about 3 feet at low 
water and a tidal range of from 5 to 8 feet. It has been navigated by 
small boats for a great many years for a distance of about 8 miles 
above its mouth. The principal navigation is the towing of logs. 
The Willamette Pulp and Paper Company, one of the largest oper- 
ators, estimates that from September 1, 1905, to September 1, 1906, 
27,000,000 feet of logs, valued at $250,000, was towed out of this 
stream. In addition to the log towage there is one small boat of 
about 75 tons burden o|Derating daily between Astoria and points on 
Gra^^s River, carrying mail and passengers and an average of about 
5 tons of general merchandise and farm produce on each trip. No 
improvement by the General Government has ever been made on this 
river. 

The river and harbor act of September 19, 1890, authorized an 
examination of the river with a view to removing obstructing logs, 
snags, and overhanging trees, and a favorable report was rendered. 
Upon the basis of this preliminary report the Board of Engineer’s for 
Rivers and Plarbors on October 13, 1906, submitted a project for the 
removal of logs, stumps, and overhanging trees, and clearing the 
channel up to the present head of navigation at Walkers Landing. 
This project was adopted by act of March 2, 1907, and an appropria- 
tion of $2,500 was made for the work. 

No operations have been carried on during the fiscal year, and no 
expenditures have been made, as the available plant has been in use 
at other points. It is proposed to do the work during the present 
season. 

Amount appropriated, by river and harbor act approved March 2, 1907- .^2, 500. 00 
July 1, 1907, balance unexpended 2, 500. 00 

(See Appendix X X 7.) 

8. Gauging waters of Columbia River ^ Oregon . — ^The object of this 
gauging is to obtain data for use in connection with the improvement 
of the river and to supply information to persons interested in its 
navigation. 

The self -registering gauge was established at Astoria in November, 
1888, where it was kept in operation up to August, 1899, and then 
moved to Fort Stevens, where it could be more economically main- 
tained. Daily bulletins have been exhibited for the benefit of shij)- 
ping interests. A river gauge was also established at the mouth of 
the Willamette River and daily records of the readings kept. In 
view of the benefit to commerce, the maintenance of these gauges is 
considered a worthy object. 

The amount expended on this work up to June 30, 1907, was 


$8,386.60. 

July 1, 1906, balance unexpended ^ 1 , 873. 44 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 260. 04 


July 1, 1907, balance unexpended 1, 613. 40 

July 1, 1907, outstanding liabilities 21.00 


July 1, 1907, balance available 1, .592. 40 

(See Appendix X X 8.) 
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EXAMINATION AND SUKVET MADE IN COMPLIANCE WITH RIVER AND 
HARP>OR ACT APPROVED MARCH 3, 1905. 


Eeports dated April 4, 1905, and October 6, 1906, required by the 
river and harbor act of March 3, 1905, on preliminary examination 
and survey of Astoria Ilarhor, Oregon^ were submitted by the district 
officer and were reviewed by the Board of Engineers for Rivers and 
Harbors pursuant to law. They were transmitted to Congress and 
printed in House Document No. 216, Fifth-ninth Congress, second 
session. The locality is not deemed worthy of improvement by the 
General Government at the present time. 

IMPROVEMENT OF CERTAIN RIVERS AND HARBORS IN WASHINGTON. 

This district 'was in the charge of Maj. H. M. Chittenden, Corps of 
Engineers, with Capt. F. A. Pope, Corps of Engineers, under his 
immediate orders to August 15, 1906. Division engineer. Col. W. FI. 
Heuer, Corps of Engineers, to March 2, 1907, and Lieut. Col. S. W. 
Roessler, Corps of Engineers, since June 3, 1907. 

7. WillagM River and Harbor^ 'W asliington . — Willapa Flarbor con- 
nects with the Pacific Ocean in the extreme southwestern part of the 
State of Washington. AAillajia River flows into the bay at its east- 
ern extremity, about 10 miles from the sea entrance to the harbor. 

South Bend, near the mouth of the river, the terminus of a branch 
line of the Northern Pacific, and Raymond, about 3 miles above 
South Bend, are the principal towns in that locality. Willapa is a 
small town 10 miles above South Bend. North River is a stream 
flowing into the bay from the north, and the Nasel River is a sort of 
arm making off southeasterly from the southeast part of the bay 
i^roper. 

Originally shoals existed in the river below Willapa, and there was 
a log jam in North River. 

The original and existing project contemplates dredging 100 feet 
wide and to a depth of 8 feet at low water through the reef just below 
Willapa, and the closing of side sloughs near South Bend by means 
of dikes, with the object of increasing channel depths by scour. 
Project adopted by act of July 13, 1892. 

Tlie project was modified by act of March 2, 1907, to provide for 
dredging a channel 150 feet wide and 12 feet deep at mean lower low 
water through the shoals between South Bend and Raymond, at an 
estimated cost of $25,000. 

Under acts of August 18, 1894, and March 3, 1899, removal of the 
log jam in North River was authorized. 

The estimated cost is $61,350 for the entire project. 

The amount expended on original and existing project to close of 
fiscal year ending June 30, 1907, was $36,170.56, of which $4,040.20 
w^as applied to the maintenance of dikes and for inspection of obstruc- 
tions to navigation. 

The best channel depth at low water is now about 16 feet to South ■ 
Bend, and to Raymond and Willapa about 9 feet. 

Advertisement for proposals for dredging Willapa River were 
issued June 15; bids to be opened July 15, 1907. 

The extreme variation of water levels is 14 feet, and the mean 
variation is 9 feet. 
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^ The North and Nasel rivers are navigable only for small boats of 
light draft for a comparatively short distance above their months, 
and this distance is extremely variable with the tides. The principal 
business on these rivers is the rafting and floating of logs. The log 
and lumber business on Willapa Bay and tributary streams is b}^ far 
the most important part of the water traffic. 

Exports and imports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

A^alue. 

189S 

32, 399 
51, 150 
42, 090 
39, 538 
51, 999 

S374, 050 
755, 682 
266,080 
229, 686 
402, 050 

1903 

74,475 
73, 808 
76,713 
116,717 

$446,800 

389,377 

456,213 

1,220,434 

1899 

1904 ... 

1900 

1905 . . 

1901 

1906 ... 

1902 



The direct effect on freight rates of the work done is not known 
definitely. 

Detailed reports on this work are given in Annual Eeports of the 
Chief of Engineers for 1893, pages 3402 to 3408, and for 1895, pages 
3399 to 3405. Maps of the locality are published with Annual Eeport 
of the Chief of Engineers for 1891, pages 3264 and 3268. 

Eeports of examinations and surve^^s are referred to in the Annual 
Eeport of the Chief of Engineers for *1904, page 687. 

Eeference to reports on examination and survey ordered by the 
river and harbor act of March 3, 1905, will be found on page 787, 
Annual Eeport for 1906. 

The full amount for improvement as heretofore authorized by Con- 
gress has been appropriated. 

By the act of June 13, 1902, the balance on hand to the credit of 
this improYement may be used in snagging and otherwise improving 
North and Nasel rivers. 

July 1, 1900, balance unexpended $1, 183. 96 

Amount appropriated by river and harbor act approved March 2, 1907 > 25, 000. 00 


26, 183. 96 

June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 1,004.52 

July 1, 1907, balance unexpended 25, 179. 44 

July 1, 1907, outstanding liabilities 96. 70 

July 1, 1907, balance available 25, 082. 74 

(See Apjoendix Y Y 1.) 


Grays Harbor and bar entrance^ Washington . — Grays Harbor is 
a large bay in the southwestern part of the State of Washington, con- 
necting Avith the Pacific Ocean. It has a total length from east to 
west of 17 miles, and its greatest breadth north and south is 14 miles. 

A large part of the bay is occupied by tide flats, bare at Ioav water. 
At low tide the area covered by water is estimated at 30.6 square 
miles, or less than one-third of the total area. There are tAvo main 
channels crossing the bay from east to Avest. The north channel is the 
principal one, and this is being improved under a special appropria- 
tion. A short distance Avithin the harbor entrance are large areas 
affording anchorages for deep-draft vessels. 
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The harbor entrance is between two low sandy peninsulas, which 
are about 12,500 feet apart, measured between high-tide lines. 

Through this entrance there is a channel having a maximum depth 
of 100 feet or more. A single broad waterway extends for more than 
2 miles out to sea from the entrance, with depths gradually diminish- 
ing to 30 feet. At the outer end of this deep waterway lies a bar 
convex to the sea and extending each wmy to the sand spits on the 
two sides of the harbor throat. 

Across the bar there was originally no good permanent channel, but 
there were several variable, shifting channels having depths of about 
12 or 13 feet. The general average width of the bar between the 
inner and outer 18-foot curves was one-half mile. 

The original and existing project, adopted by Congress June 3, 
1896, provides for the control of the tidal currents by means of a 
single jetty extending out to sea from the point on the south side of 
the harbor throat a distance of about 3-| miles, with a view to im- 
proving and maintaining the channel over the bar by scour. The 
jetty is to be of rubblestone, built above high-tide level. This project 
contemplates a depth of 24 feet at mean low water. 

The estimated cost was $1,000,000. The act making the first appro- 
priation for this work authorized the making of a continuing contract 
or contracts. In accordance with this authority a contract for the 
entire work was entered into after due advertisement. This contract 
was approved by the Chief of Engineers February 23, 1898. Work 
under it commenced in March, 1898, and terminated September 15, 
1902. No construction work on the south jetty has been done since. 

The project was enlarged by the river and harbor act of March 2, 
1907, to cover the construction of a jetty on the north side of the 
harbor throat, extending out to sea 9,000 feet from the ocean high- 
water line, at estimated cost of $600,000. The said act appropriated 
$200,000 and authorized continuing contracts for completing the 
project in the additional sum of $400,000, yet to be apiDropriated. 
This project is printed in River and Harbor Committee Document 
No. 2, Fifty-ninth Congress, second session. 

The amount expended to June 30, 1907, was $1,006,779.24, of 
which $6,235.72 was for maintenance and surveys. The sum of $3.60 
was received from sales of contact prints. 

A survey of the bar was made during August and September, 1906. 

^ Preliminary surveys for the north jetty were made, and prepara- 
tion of plans and action to secure right of way commenced. 

The work of maintenance consisted only in care of the property. 

The bar channel has shown variations in depth and position during 
the year. The maximum draft that could be carried June 30, 1907, 
at mean low water over the shoalest part of the channel was about 18 
feet. 

The extreme variation of water levels in the outer portion of the 
harbor is 16;5 feet, while the mean variation is 8.4 feet. 

The commerce benefited by the work consists at present principally 
of exportation of lumber carried in sail vessels and steam schooners. 
This is a large and important business. 
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Exports ami imports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

Yalne. 

1898 ' 

168,468 
265, 918 
259, 692 
299, 607 
527, 047 

$1,252,089 

1,979,998 

2, 077, 037 
1,877,800 

3, 601, 163 

1903 

458, 268 
495, 495 
579, 759 
614, 854 

$4, 073, 333 
4, 200, 784 
5, 552, 166 
7,735,954 

1899 

1904 

1900 

1905 

1901 

1906 

1902 




The direct effect on freight rates of the work done is not known, 
but there are now two companies engaged in the business of towing 
vessels in and out over the bar, which indicates greater business and 
greater competition, as the business was formerly all in the hands of 
one towboat company. 

A report of the original survey, giving a full description of this 
work, with plan, is published in the Annual Eeport of the Chief of 
Engineers for 1895, pages 3517 to 3528, and in Senate Executive 
Document No. 112, Forty-seventh Congress, first session. 

The plans for this work and proposed modification of same are 
referred to in Annual Eeport of the Chief of Engineers for 1905, 
page 694. 

The full amount originally authorized by Congress for , a south 


jetty — $1,000,000 — has been appropriated. 

July 1, 1906, balance unexpended $28, 761. 21 

Amount appropriated by river and liarbor act approved March 2, 190T_ 200, 000. 00 
Received from sales 3. 60 


228, 767. 81 

Juiie 30, 1907, amount expended durin.j^ fiscal year : 

For works of improvement $1, 678. 20 

For maintenance of improvement 3, 865. 25 

5, 513. 15 

July 1, 1907, balance unexpended 223,221.36 

July 1, 1907, outstanding liabilities 350. 00 

July 1, 1907, balance available 222, 874. 36 

Amount (estimated) required for completion of existing project 400,000.00 

'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 400, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix Y Y 2.) 

3. Grays Ilarhor {inner portion) between Aberdeen and the 
entrance to said harbor^ and Chehcdis Rive-y\ ~W ashington. — ^^riiere are 
two main channels traversing the inner or eastern part of Grays 
Harbor from east to west — ^the North and South channels. There 
Avas also formerly a Middle channel connecting the North and South 
channels. The South channel is shoal and is but little used. The 
North channel is used by all ocean-going A^essels entering the harbor. 
There are tAvo shoals in the North channel, one about 2| miles beloAV 
Hoquiam and one betAveen Hoquiarn and Aberdeen. The ruling 
depth oA^er these shoals Avas 8 feet at mean Ioav Avater. The channel 
widths Avere ample. 
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Two middle dikes and a protecting sill,^ with an aggregate length 
of 13,986 feet, had been constructed in the inner harbor, and six high- 
tide dikes, with an aggi-egate length of 1,476 feet, had been con- 
structed in the Chehalis River. The depth of ‘water over the shoals 
in the inner harbor was increased about 2 feet and over the shoals 
in the Chehalis River from 2|- to 7 feet, but these depths were not 
permanent. 

The Chehalis River is in the southwestern part of AVashington. It 
has a westerly course and empties into Grays Harbor Bay at its east- 
ern extremity. 

From the 'mouth to Montesano, 15 miles, there is about 10 feet of 
water at high tide. From Montesano to Elma, 16 miles, there is 
generally sufficient water for light-draft boats. There is practically 
no navigation above Elma and no regular boats go above Montesano. 
The river is used extensively for floating saw logs. 

The original project for the inner harbor, adopted by Congress 
July 13, 1892, provided for the construction of pile, brush, and stone 
dikes to partly close up the South and Middle channels and concen- 
trate the flow of water in the North channel, thereby increasing the 
depth of water by scour. The shoals above and below Hoquiam were 
to be dredged to a depth of 16 feet at half tide. 

The amount expended prior to operations under existing project 
was $93,999.06. 

The original and present project for Chehalis River, adopted b}^ 
Congress August 2, 1882, contemplates the removal of snags and 
other obstructions which may accumulate in the portion of the river 
regularly used by boats. The estimated cost is indefinite. 

Under the project approved b}^ the Department November 10, 

1902, and modified by Board of Engineer officers on December 4, 

1903, a channel about 100 feet wide and 15 feet deep at low water was 
dredged through the shoals below Aberdeen, the dikes were put in 
repair, and snags and obstructions were removed from the Chehalis 
River. 

The project was modified by the river and harbor act of March 2, 
1907, so as to provide for a channel 200 feet wide and 18 feet deep 
at mean lower low water from Cosmopolis to deep Avater below 
Floquiam, removing snags from the Chehalis River, at an estimated 
cost of $187,500. This plan is printed in House Document No. 507, 
Fifty-ninth .CoRgi^ss, first session. 

To June 30, 1907, $56,550.77 has been expended under the above 
project for Grays Harbor, inner portion, of which $19,997.21 was 
applied, to maintenance of dikes and for surve3^s. 

No dredging has been done with funds available on account of the 
excessive price asked by contractors. Bids were invited three times 
and each time rejected. 

Advertisements for proposals for dredging under the revised proj- 
ect were issued June 15, 1907 ; bids to be opened July 15, 1907. 

Snagging operations were carried on in the Chehalis River during 
July and August, 1906. 

The maximum draft that could be carried June 30, 1907, over the 
shoals belo\y Aberdeen at low’ water was about 11 feet. 

The maximum draft that could be carried June 30, 1907, at mean 
low water at Montesano was about 54 feet. i 

■ ^ i 

^ f 
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The tidal variation is 7 feet in the inner harbor and 5 feet in the 
Chehalis Eiver. The amount expended to June 30, 1907, was 
$150,549.83, of which $37,415.45 was for maintenance. 

The commerce benefited by this improvement consists very largely 
of floating and towing logs and carrying lumber in sailing vessels and 
steam schooners. 


Exports a7id imports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

Value. 

1898 

2,730 
2, 232 
4,376 
6,706 
3,529 

$293,610 
352, 316 
132, 157 
200, 264 
157, 532 

1903 

4, 972 
5, 637 
17, 195 
11,567 

$139, 16 
248, 825 
650,428 
773, 674 

1899 

1904 

1900 

1905 

1901 

1906 

1902. 




No definite information of reduction of freight rates on account of 
the improvement has been received. 

Eeport of examination and survey of the inner harbor and the 
Chehalis Eiver, with maps, was published in the Annual Eeport of 
the Chief of Engineers for 1891, pages 3297 to 3305. 

Other reports are referred to in Eeport of the Chief of Engineers 
for 1904, page 690. 

Eeference to reports on an examination and survey authorized by 
the river and harbor act of March 3, 1905, will be found on page 787, 
Annual Eeport for 1906. 

A recent examination of the dredged channel between Aberdeen 
and Hoquiam shows marked deterioration during the past year, due, 
it is thought, to debris brought down from the various tributaries by 
the freshets caused by logging operations. 

It is proposed to apply the balance available to snagging in the 
Chehalis Eiver, repairing dikes, and to dredging. 


July 1, 1906, balance unexpended $25, 675. 96 

Amount appropriated by river and harbor act approved March 2, 190T_ 177, 000. 00 


202, 675. 96 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 2, 225. 79 


July 1, 1907, balance unexpended 200, 450. 17 

July 1, 1907, outstanding liabilities 484. 50 


July 1, 1907, balance available 199, 965. 67 


(See Appendix Y Y 3.) 

If. Puget Sound and its trihutary waters.^ 'W asking ton . — Most of the 
channels of Puget Sound proper have ample depths for purposes of 
navigation, but the extensive lumber and fishing industries in these 
waters render it very important to maintain a general supervision 
over the navigable channels, to regulate the construction of fish traps, 
log booms, and othei^ structures incident to these important industries, 
and to prevent obstructions which are detrimental to general naviga- 
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tion interests. A number of streams and rivers tributary to Puget 
Sound are of great value to boat navigation and for logging purposes 
so far as depth and width are concerned, but they are all liable to be 
obstructed by the debris generally found in streams flowing through 
a heavily wooded country. 

All these streams are used, for floating logs and shingle bolts to a 
greater or less extent, and for towing log rafts, and the timber natu- 
rally constitutes the main part of the commerce. The distance up- 
stream to which boats run is extremely variable, depending on the 
stage of water and tide. Steamboat navigation on the Skagit does 
not extend above Sedro Woolley, a distance of 25 miles, except at 
high stages. On the Stilaguamish boats do not go above Florence, 6' 
miles from the mouth. The Snohomish is navigable for river boats 
to the Forks, 22 miles, and the lower portions of its tributaries, the 
Snoqualmie and Skjdeomish, are navigable at high stages. On the 
Duwamish small boats go as far as the junction of the White and 
Black rivers, about 12 miles from the mouth. Under favorable con- 
ditions they can go several miles up the White. In case of each river, 
the distance to which steamboat navigation actually extends is gen- 
erally less and the distance over which tovdng and floating of logs 
extends is greater than the distances above named. None of these 
streams is closed in winter by ice. All streams are affected b,y the 
tidal variation in Puget Sound, which is large and extremel}^ irreg- 
ular. 

Formerly works of improvement were carried on under specific 
appropriations, but since the act of J une 13, 1902, appropriations have 
been made in the present general and comprehensive form, except in 
cases of large local works. This method operates greatly to the 
advantage and economy of the work. 

The amount expended to June 30, 1907, was $266,354.40. 

The sum of $160.15 was received from sales of condemned property 
and contact prints'. 

The snag boat was in operation from November 30, 1906, to June 
30, 1907. The streams worked on were the Skagit, main river and 
North Fork, Puyallup, Stilaguamish, Nooksak, and Snohomish 
rivers, Swinomish and Ebey sloughs and Oak Harbor. 

The snag boat was laid up at the end of the fiscal year and will be 
given a thorough overhauling. 

The act of March 2, 1907, provided for the removal of the rock in 
the entrance to Koche Harbor at a cost not to exceed $30,000. A pro- 
posal has been accepted for doing this work at a cost of $23,460. 

The act of March 2, 1907, appropriated $100,000 for a dredge for 
the joint use of the Oregon and Washington districts. Plans for 
the dredge are being prepared (see p. 758 of this report). 

The water traffic on Puget Sound and its tributary waters is very 
large and rapidly growing. It includes vessels of about every type 
and size in use throughout the world, but it is quite impracticable to 
give in the form of concise statistics a condensed statement of the 
amount and value of the commerce more or less directly benefited by 
Avork under this appropriation. Statistics haA^e been compiled only 
for the tributary streams on which the snag boat has mostly worked. 
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Expor'ts and imports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons, 

Value. 

1898 

12,676 
13,500 
35, 066 
30, 155 
61,794 

$539,406 
577,586 
1,324,926 
1,499,420 
2, 324, 980 

1903 

94,274 
92,465 
86, 412 
167, 197 

$3, 193, 458 
1, 790, 823 
1,817,048 
1, 898, 057 

1899 

1904 

1900 

1905 

1901 

1906 

1902 




No definite information relative to effect of the work on freight 
rates is available, but the increasing number of vessels engaged indi- 
cates greater coinpetition. 

Eeports of examinations and surveys of the rivers of Puget Sound 
are referred to in Annual Keport of the Chief of Engineers for 1904:, 
page 692. 

Eeference to reports on the examination and surve^f of the Duwani- 
ish Eiver authorized by the river and harbor act of March 3, 1905, 
will be found on page 787, Annual Eeport for 1906. 

The snag boat is in need of a thorough overhauling. It was built 
in 1882, the hull reneived in 1896, and it is now in a conditioii that 
practically requires another renewal of the hull. It is not sufficiently 
seaworthy to be safe in ordinary rough weather in the Sound. 

There is a considerable amount of miscellaneous work in the dis- 
trict that is paid from this appropriation, such as investigation of 
harbor lines, bridges, obstructions, occasional surveys, gauge-read- 
ings, etc. 

GENERAL IMPROVEMENT. 

July 1, 1906, balance unexpended 30 

Amount appropriated by river and harbor act approved March 2, 

1907 75,000.00 

Received from sales 160. 15 


78, 808. 45 

June 30, 1907, amount expended during fiscal year, for works of 


improvement 5, 369. 52 

July 1, 1907, balance unexiiended 73, 438. 93 

July 1, 1907, outstanding liabilities 4,000.07 

July 1, 1907, balance available—- 69, 438. 86 

EMERGENCIES IN RIVERS AND HARBORS. 

Amount allotted from appropriation for emergencies, act of March 

3, 1905 ■ $4,500.00 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 4, 133. 18 

July 1, 1907, balance unexpended- 366. 82 

July 1, 1907 , outstanding liabilities 366. 82 


(See Appendix Y Y 4.) 

5. InsfeMiojh of -fish traps.^ etc.^ Puget Somicl., ^¥ ashmgtori . — The 
fishing industry on Puget Sound has rapidly developed during the 
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past few years, and it has now reached very krge proportions. Until 
four years ago the fish traps were placed with little or no regard to 
the established aids to navigation or to the laws relative to structures 
in navigable waters, but during the year 1904 the fishing companies 
were brought to the adoption of a different policy. Since^ 1904 this 
work has been done under allotments from the appropriation for 
“ Examinations, Surveys, and Contingencies of Eivers and Harbors.” 

Under these allotments a tug was hired for the inspection of fish 
traps from time to time as necessary. A tug was so engaged for two 
months during the year. 

As a general rule all the fish-trap owners and fishing companies 
now readily conform to the requirements that have been imposed for 
the safety of navigation, and the Federal supervision of the traps in 
the interests of navigation is recognized locally as most necessary 
and beneficial to the public interests. 

The total amount expended to June 30, 1907, was $17,754.90, of 
which $3,655.47 was expended during the year. 

Form of permit and rules relative to lights and fog signals were 
published in the Annual Report of the Chief of Engineers for 1905, 
pages 2558-2560. 

To carry out more effectively and economically the inspection of 
fish traps and other obstructions to navigation an inspection boat is 
being constructed for exclusive use in this work. 

(See Appendix Y Y 5.) 

6, Tlarhor at Olympia^ Wash . — Olympia is situated at the extreme 
southern point of Puget Sound at the head of Buck! Inlet. The 
upper end of this inlet is shoal. Shoal water extends northward 
from the Fourth Street Bridge for a distance of 8,750 feet to a depth 
of 12 feet at mean lower low water in Budd Inlet. Originally noth- 
ing but shallow’-draft boats could reach the wharves near Fourth 
Street Bridge, and those only at high tide. 

The original and existing project, adopted by Congress by act of 
July 13, 1892, contemplates dredging a channel 250 feet wide and 
12 feet deep at the mean of the lower low waters from the vicinity of 
the Fourth Street Bridge to deep water in Budd Inlet. 

Near its inner end the channel has been widened to 500 feet, so as 
to provide a turning basin for boats using it. The estimated cost is 
$147,000. 

The amount expended to June 30, 1907, Avas $139,722.57, of Avhich 
$843.34 Avas for maintenance. 

The dredging of the channel and basin Avas completed in accord- 
ance Avith the project, under contract. The maximum draft that 
could be carried through the channel and basin on June 30, 1907, at 
low Avater Avas 12 feet. The tidal variation is about 20 feet. 

The commerce of the harbor is of general character and is carried 
on by ocean-going sailing vessels engaged in the lumber trade and by 
a variety of the smaller classes of boats plying between the ports of 
Puget Sound. Sufficient depth for seagoing vessels has not yet been 
secured in the dredged channel and basin, though vessels of the deep- 
est draft can go as far as the entrance of the dredged channel, and 
sailing vessels carrying lumber now reach wharves near the entrance 
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to the dredged channel at high tide and lie in a dredged basin while 
loading. 

Exports and imports. 


Calendar year. 

Tons. 

Value, 

Calendar year. 

Tons. 

Value. 

1898 

52, 335 
42, 694 
35, 466 
44, 559 

SI, 203, 226 
1,173, 684 
848, 703 
951, 435 

1903 

40, 333 
20, 152 
62, 804 
82,024 

S341,635 

356,450 

2,069,289 

2,363,433 

1899 

1904 

1900 

1905 . 

1901 

1906 

1902 a 






« Not obtainable. 


ISTo definite information as to the effect on freight rates of the work 
done is available. 

Description and map are published in Annual Report of the Chief 
of Engineers for 1900, pages 4481 to 4483. 

Reports on examination and survey of Olympia Harbor are re- 
ferred to in Annual Report of the Chief of Engineers for 1904, page 
694. 

Reference to reports on examination and survey authorized by the 
river and harbor act of March 3, 1905, will be ioimd on page 787, 
Annual Report for 1906. 

The full amount for this improvement as heretofore authorized by 
Congress has been appropriated. 

July 1, 1906, balance unexpended $7, 282. 37 

June 30, 1907, amount expended during fiscal year, for maintenance 

of improvement 4. 94 

July 1, 1907, balance unexpended 7,277.43 

July 1, 1907, outstanding liabilities 6. 44 

July 1, 1907, balance available 7, 270. 99 

(See Appendix Y Y 6.) 

7. Tacoma Harbor.^ 'W ashington . — At the southern end of the har- 
bor are extensive tide flats’ which are bare at low water. Outside of 
these tide flats the depth increases very rapidly up to depths of 200 
feet or more, reaching depths as great as 600 feet at the mouth of 
the bay, about 3 miles distant from the low-water line at its south- 
ern end. The principal water front of Tacoma is along the south- 
western shore of the bay. Harbor lines have been established around 
the south end of the bay and along its western side. In order to 
facilitate commerce several waterways extending into the flats or 
tidelands have been laid out. One of these is known as the City 
or West waterway. The harbor of Tacoma may be considered 
to embrace all of Commencement Bay, including the waterways 
mentioned. 

The original and existing project for improvement of the City 
waterway, adopted by Congress by the act of June 13, 1902, con- 
templates dredging in the City waterway from deep water in Com- 
mencement Bay to Eleventh street to a depth of 25 feet, from Elev- 
enth street to Fourteenth street to a depth of 18 feet, and from 
Fourteenth street to the south end of waterway to a depth of 15 
feet at extreme low water. The dredging was done under a continu- 
ing contract. 


790 REPORT OP THE CHIEF OP EHGIHEERS, H. S, ARMY. 

The amount expended to June 30, 1907, was $158,188.09, of which 
$8,034.01 was for maintenance, inspections, and surveys. 

The City waterway has been completed according to the project 
and the prescribed depths could therefore be carried for the whole 
length and width of the waterway on June 30, 1906. 

The extreme tidal variation is some 18 feet; mean variation, 14.5 
feet. 

The act of March 3, 1905, provided for improvement of the Puyal- 
lup waterway by dredging a channel 500 feet in width and 3,650 feet 
in length from its northern end, and to a depth of 28 feet at extreme 
low wuiter, in accordance with the report submitted in House Docu- 
ment No. 520, Fifty-eighth Congress, second session, at an estiimited 
cost of $240,000. The same act appropriated $40,000, and authorized 
continuing contracts for completing the project in the sum of $200,000, 
of which $40,000 is yet to be appropriated. The act requires that 
certain portions of the necessary work shall be done without expense 
to the United States, and that provision for permanent maintenance 
of the project without expense to the Government shall be made. 

The conditions named in the said act have been complied with, 
agreements and bonds approved by the Secretary of War, and jDro- 
posals for doing the work will be invited at an early date. 

The commerce to be benefited by this improvement is of a large and 
extremely varied character, including that carried on by Sound and 
river types of boats, as well as that of the largest steam and sailing 
vessels. A very important item is the export of grain, in which the 
port of Tacoma exceeds all other ports on Puget Sound. 


Exports and imports. 


Calendar year. 

Tons. 

Value. 

1903 

1, 715, 085 
1, 561, 074 
1, 844, 38S 

^58,153,845 
53, 726, 772 

1904 

1905 

05,613,183 

1906 

1, 120, 070 

4, 823, 383 




No definite information is available as to the effect of the im] 3 rove- 
ment on freight rates. 

Ee])ort of a survey of “ mouth of Puyallup Eiver, Washington,” is 
published in Annual Eeport of the Chief of Engineers, 1898, pages 
3098-3102.^ 

Description of proposed work is published in Annual Eeport of the 
Chief of Engineers for 1901, pages 3593-3602. 

Eeport on examination and survey is published in House Docu- 
ment No. 76, Fifty-sixth Congress, second session. 

Eeport of examination and survey of the Puyallup and other water- 
ways is referred to in the Eeport of the Chief of Engineers for 1904, 
page 695. 

It is proposed to apply the available funds and additional appro- 
priation asked for to maintenance of existing waterways and dredg- 
ing Puyallup waterway as contemplated in the adopted project. 
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July 1, 1906, balance unexpended ,‘}>221, 136. 12 

June 30, 1907, amount expended during fiscal year, for maintenance 
of improvement 4, 324. 21 

July 1, 1907, balance unexpended 216, 811. 91 

July 1, 1907, outstanding liabilities 733. 50 

July 1, 1907, balance available 216, 078. 41 

Amount (estimated) required for completion of existing project 40,000.00 

'Amount that can be profitably expended in fiscal year ending June 30, 

1909, for works of improvement, in addition to the balance unex- 
pended July 1, 1907 40, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(See Appendix Y Y 7.) 

8, "Waterway connecting Puget Bound with Lakes Union and W ash- 
ing to7i^ ~W ashing 1 071, — Lakes Union and Washington are bodies of 
fresh water near Puget Sound, in the immediate vicinity of the city 
of Seattle. Lake Union is entirely within the city limits. The pro- 
posed improvement originally contemplated a ship canal connecting 
both lakes with the Sound. There is no navigable connection at 
present. 

The first official report upon the project was by Gen. Barton S. Alex- 
ander, Corps of Engineers, in 1871. The first Congressional action 
was in the act of September 19, 1890, which contained an item direct- 
ing the appointment of a Board of three officers of the Corps of Engi- 
neers to select and survey the most feasible location and estimate the 
expense of constructing a ship canal to connect the waters of Lakes 
Union, Washington, and Samamish with Puget Sound, and appro- 
priating $10,000 for the necessary expenses. 

The act of August 18, 1894, making the first apjiropriation for the 
work, contained the following provision : “ That no part of said 
amount shall be expended on the improvement of the waterway con- 
necting the waters of Puget Sound with Lakes Union and Washington 
until the entire right of wuiy and a release from all liability to adjacent 
23roperty owners have been secured to the United States free of cost 
and to tile satisfaction of the Secretary of War.” 

The act of March 2, 1895, required the making of a definite survey 
and location of said improvement and the preparation of a cadastral 
map showing each j)iece of property required to be deeded to the 
United States, or from which a release isH'equired, with its metes and 
bounds. 

Proceedings under these acts w^ere carried on by King County, 
Wash., in which the canal is located, during the years 1897-1900, and 
the full right of way and flowage privileges ivere accepted by the 
Government in 1900. 

Under date of March 1, 1898, a Board of Engineer officers w^as 
appointed by the authority of the Secretary of War to consider and 
report upon the most feasible route for this waterway, with special 
reference to the terminal point at the south end. The above Board 
submitted a report on March 23, 1898, recommending that the water- 
wuiy enter Puget Sound through Shilshole Bay and that the outer lock 
be located at the foot of Salmon Bay. These recommendations ivere 
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approved, and wliat is known as the Shilshole Bay route was adopted 
by the Secretary of War under date of April 14, 1898. 

The act of June 13, 1902, provided for a dredged channel 10 feet 
deep at low water extending to the wharves at Ballard, and directed 
the appointment of a Board of Engineer officers to reexmnine the 
whole question of a ship canal, and stipulated that nothing in said act 
should be construed as adopting any project for construction of the 
waterway. The report of this Board was adverse to the construction 
at that time of a canal of the dimensions proposed. 

The first actual work of excavation along the route of the canal was 
done in 1901 under the acts of August 18, 1894, and June 3, 1896. 
The total amount of excavation under acts of 1894, 1896, 1902, and 
1905, including that completed during the fiscal year, is 1,063,251 
cubic yards. The result of this wmrk is a channel 75 feet wide and 
16 feet deep at extreme low water from deep water in Shilshole Bay 
to the lower lock site, a distance of 6,000 feet; a channel 75 feet wide 
and 10 feet deep at extreme low water from the lower lock site to the 
city wharf at Ballard, with a turning basin at the inner end 200 feet 
to 500 feet wide. The channel leading to the turning basin is 175 
feet wide for a distance of about 1,000 feet. A cut 10 feet wide on 
the bottom and 10 feet above elevation 26 feet (the bottom of the 
canal as once proposed) has been excavated between the head of 
Salmon Bay and Lake Union, a distance of 4,500 feet. The total 
excavation mentioned above includes 945,374 cubic yards removed 
from Salmon and Shilshole bays, and 117,877 cubic yards removed 
between Salmon Bay and Lake Union. Kegulating gates were 
installed at the Lake Union outlet and at the Portage, the Portage cut, 
excavated by private capital in 1886, was enlarged, and at the latter 
point three 30-inch syphons -were installed to regulate the flow from 
Lake Washington. • 

On the 8th of February, 1901, the legislature of the State of Wash- 
ington passed an enactment giving to the United States full right to 
occupy for the purpose of the canal any lands or waters belonging to 
the State and releasing the United States from all liability for 
damages arising from such occupancy or use. 

_ The act of Congress of March 3, 1905, appropriating funds for con- 
tinuing dredging in Salmon Bay, provided that Nothing herein 
shall be construed as the adoption of any jiroject for the construction 
of the waterway connecting Puget Sound with Lakes Union and 
Washington.” 

The amount expended to June 30, 1907, was $460,969.12. Of this 
amount $18,889.28 was expended in maintenance and on improvement 
of drainage of Lake Washington. 

Descriptions of the work, etc., are published in Annual Eeports of 
the Chief of Engineers for 1892, page 2762 et seq., and for 1896, page 
3356 et seq.^ Estimate of approximate cost, $6,331,672, with map 
showing main features of canal, is published in House Document 
No. 335, Fifty-seventh Congress, first session, and in the Annual 
Eeport for 1902, at page 2419. The report of General iUexander is 
printed in Senate Ex. Doc. No. 165, Fiftieth Congress, first session. 

The report of the last Board of Engineers is published in Senate 
Document No. 127, Fifty-seventh Congress, second session, and is 
printed in Annual Eeport of the Chief of Engineers for 1903, page 
2340 et seq. ’ ^ 
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Eeports of examinations and surveys are referred to in the Eeport 
of the Chief of Engineers for 1904, page 696. 

The present commerce benefited hj the improvement of the chan- 
nel to Ballard is the towing of logs to the mills at Ballard and the 
export of lumber and shingles from that place. Logs are brought in 
in rafts and lumber is loaded on sailing vessels and scows at the mills 
and then towed to the open Sound. 

It has not been practicable to determine what effect the improve- 
ment work has had upon freight rates. 

The maximum draft that could be carried to the wharves at Bal- 
lard, June 30, 1907, was 10 feet at low water. The maximum tidal 
variation is about 18 feet. 

The communities interested in the project started a movement 
early in 1906 for the construction of the canal with local funds, and 
to this end secured the passage of an act of Congress approved June 
11, 1906, authorizing James A. Moore or his assigns to construct a 
canal along the Government right of way connecting the waters of 
Puget Sound with Lake Washington. This act was modified by the 
act of March 2, 1907, so as to permit Mr. Moore, or his assigns, to 
commute the work required under the previous act to excavation 
alone of a canal from deep water in Puget Sound to deep water in 
Lake Washington with a bottom width of 75 feet and a depth at mean 
low water of 25 feet. The same act directed a survey and estimate 
of cost of a canal with a single lock and a report as to what contribu- 
tion, if any, local interests would make toward its construction. 

To assist the United States through the agenc}^ of the Moore acts in 
building a canal, the county of King voted a bond issue of $500,000 
on September 12, 1906. These bonds were declared invalid by the 
supreme court of the State, but the defects have been remedied by an 
act of the legislature and the bonds are now believed to be valid. 

On March 13, 1907, the State legislature passed an act creating a 
local assessment district, embracing territory that would be benefited 
by the canal, and empowering the district to raise by taxation a sum 
not exceeding 1 per cent of the taxable valuation of the county, and 
to use the money so received to aid in constructing the canal. The 
board of appraisement was to be appointed by the local United States 
district judge, and the money is to be expended under the direction 
of the United States engineer officer in charge of the local engineer 
district. 

Under this act the district has been duly formed by the necessary 
action of the county commissioners, the board of appraisement has 
been appointed and has entered upon its duties, and work is actively 
in progress toward raising the sum of $1,075,000, enough, it is esti- 
mated, to cover all expenses of damages and right of way and still 
leave $1,000,000 to be applied to actual construction. This sum, with 
the county bond issue, will make $1,500,000 as the local contribution 
toward the canal in addition to the contribution of the right of way. 

The work on the survey required by the act of March 2, 1907, is in 
progress. Kotice from the Secretary of War requiring removal of 
existing bridges on the canal by July 8, 1908, has been served upon 
parties operating such bridges. 
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The work authorized by the act of Congress approved June 11, 
1006, was commenced on June 4, 1907, and was in progress at the close 
of the year. 

Ea‘ports and Imports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

Value. 

1 Qm 

410,565 
428,073 
524, 500 

$2,002,950 

2,432,401 

2,219,000 

1904 - 

584,079 

888,161 

705,841 

$2, 520, 785 
4, 588, 198 
3, 993, 410 

T Qfl‘> 

4905 

Uto:'; 

1906 




Note. — T he above inciudes only the present commerce of Ballard and Salmon Bay, 
Lake Union, and Lake Washington. 


Tlie loading of vessels with lumber has been largely facilitated by 
the work done in Ballard Harbor. Formerly the lumber was taken 
out b}'' nieans of lighters to the vessels anchored in the Sound. Now 
all but the largest vessels are brought to the mills to receive their 


loads. 

July 1, lOOO, balance unexpended 9^ 

Amount aiipropriated by river and harbor act approved Marcli 2, 1907- 10, 000. 00 

75, 978. 94 

June 30, 1907, amount expended during fiscal year: 

For works of improvement <804, 830. 06 

For maintenariee of improvement 2, 118. 00 

66, 948. 06 

.Tilly 1, 1907, balance unexpended 9, 030. 88 

.Tilly 1, 1907, outstanding liabilities 1, 053. 60 


July 1, 1907, balance available 7, 977. 28 

(See Appendix Y Y 8.) 


9. E'vereM Tlar'bof^ W ashington , — ^At this harbor the southern part 
of the water front has ample depth and is accessible for vessels of the 
deepest draft. The northern portion was inaccessible on account of 
the delta formation or tide flats off the mouth of the Snohomish River 
and the ivliole water front was exposed to westerly storms. 

The original project was as follows: 

First, to excavate a harbor basin in the shallows and tide lands 
adjoining deep waiter near the river’s mouth; second, to dredge a 
cliamiel from this through the tide flats and the Old River mouth to 
deep fresh waiter in the Snohomish River, this channel being designed 
to bring fresh wuiter to the harbor basin and to afford facilities for 
navigation about the peninsula and into the deep wuiter of the river 
bounding the peninsula on the east; and third, to protect and main- 
tain this harbor and channel across the tide flats by a bulkhead inter- 
posed between them and the open wmters of the Sound, the bulkhead 
to act as a retaining wall for the material dredged from the harbor. 

By authority of joint resolution of Congress approved April 23, 
1902, the work in Old River was discontinued, the project for a fresh- 
w^ater basin wuis abandoned, and the further expenditure of the funds 
has been for deepening and widening the harbor basin and channel 
through the tide flats and repairing the bulkheads. 

The estimated cost of the improvements was $422,000, all of which 
has been appropriated. 
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The amount expended on project to June 30, 1907, was $414,254.63, 
of which $2,545.49 was for maintenance. 

A dike for the purpose of retaining the dredged material has been 
built from the lower end of Smiths Island along the established bulk- 
head line for a distance of 19,336 feet. At the southern end of this 
wmrk an outside bulkhead 200 feet from the other has been built for a 
distance of 2,600 feet. These dikes have been repaired, raised, and 
strengthened. The channel leading north from the basin had been 
dredged to a depth of 6 feet at low water for a distance of 6,000 feet. 
A channel in the Old River had been partly dredged for a distance of 
11,600 feet dowmstream before this part of the ^york was discontinued 
under the resolution of Congress above referred to. 

The harbor basin has been dredged for a length of 5,500 feet and 
for a width of 400 feet and depth of 26 feet at mean lower low water. 

No work was in progress during the year. 

The maximum draft that could be carried through the dredged 
area June 30, 1906, at low water was 26 feet. The tidal variation is 
approximately 15 feet. 

The harbor of Everett is freely accessible to vessels of deepest 
draft up to the entrance to the dredged harbor basin. The water 
traffic is varied in character and is carried on by seagoing vessels and 
the various types of Sound and river boats. Lumber products, paper, 
and flour are the principal items of the export trade. 


Exports and imports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

Value. 

1898 

55,460 
42,713 
55,094 
71, 881 
85,263 

$ 2 , 545, 054 
1,477, 120 
1,820, 561 
2, 712,260 
4,024,584 

1903 

79,394 

163,347 

230,089 

159,203 

12, 510, 417 
3,342,215 
4, 592, 124 
3,820,860 

1899 

1904 

1900 

1905 

1901 

1906 

1902 




The effect of the completed dike as a breakwater and protection for 
the wharves and mills abreast of it has been very beneficial, but the 
channel and harbor basin dredged have not yet been utilized for com- 
mercial purposes. 

Description of the work and maps are published in Annual Re- 
ports of the Chief of Engineers for 1895, pages 3430 to 3435, and for 
1901, pages 3587 to 3589. 

Reports on examinations, surveys, etc., are referred to in Annual 
Report of the Chief of Engineers for 1904, page 698. 

Reference to report on an examination authorized by the river and 
harbor act of March 3, 1905, will be found on page 786 of Annual 
Report for 1906. 

The amount expended during the year was for inspection of dredg- 

• 11 1 • j j j_ 


ing work done by private contract. 

July 1, 1906, balance unexpended $8, 236. 42 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 491. 05 

July 1, 1907, balance unexpended 7, 745. 37 

(See Appendix Y Y 9.) 
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10. Swinomish Slough, This slough afiords an 

inland sheltered passage for small yessels from Puget Sound proper 
northward to Bellingham Bay and the Gulf of Georgia, and it is the 
only means of communication to the town of La Conner, located on 
the slough. At the northern end the slough opens out through the 
mud flats of Padilla Bay and on the south into Sarat^a Passage 
through the mud flats forming the delta of the Skagit Eiver. Ihe 
total distance from deep water in Saratoga Passage to deep^ watei 
in Padilla Bay is about 11 miles. This watemvay is of great impor- 
tance to traffic between Puget Sound and points north in ^ 

inside passage for small craft in rough weather, and an outlet tor the 
figricultural and timber products from the surrounding country. 

The original and present project, adopted by Congress by act o± 
July 13, 1892, contemplates dredging a channel 4 feet deep and 100 
feet wide from deep water in Saratoga Passage across Skagit flats, 
through the shoals of the slough proper and across the flats of 
Padilla Bay to deep water, and building dikes in Skagit Bay to con- 


trol the tidal currents. ^ . 

The original estimated cost was $122,000, which proved insufficient. 

The amount expended to June 30,^ 1907, was $132,045.45, of which 
$31,233.45 was for maintenance of dikes. 

The dike work completed to date between La Conner and Saratoga 
Passage is as follows: Single rows of piles to catch drift between 
Goat and Ika islands, 4,000 feet; wattled pile dike, 3,000 feet; pile 
brush, and stone dike, 7,200 feet. The brush and stone dike has been 
largely repaired and rebuilt and is doing effective work. The other 
dikes are badly deteriorated and are of little use. 

Dredging has been carried from Saratoga Passage to about the 
middle point of the slough. A portion of this, between the passage 
and La Conner, has been filled up through the action of the tidal 
currents. That portion in the slough proper still shows the re- 
quired depth. 

The work has not yet progi*essed sufficiently to have any effect in 
lowering freight rates, so far as known, but the difficulties of navi- 
gating the slough in places have been reduced. 

A report on examination and survey of Swinomish Slough, upon 
which the plan of improvement is based, is referred to in Annual 
Kei^ort of the Chief of Engineers for 1904, page 699. 

A map showing parts of the improvement is published in the An- 
nual Report of the Chief of Engineers for 1900, opposite page 4488. 

The average tidal variation is about 8 feet. 

No work was done during the past fiscal year, but that done during 
the year 1905 has been very effective in maintaining a good chaniieL 


Bwports aiid imports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

Value. 

1898 

19, 625 
76,636 
74,516 
136,747 
49,914 

^882,345 
2,028,454 
1,611,460 
2,991, 330 
1,472,847 

1903 

51, 399 
56,262 
48, 724 
53, 261 

$1, 473, 197 
1, 539, 094 
1, 363, 729 
1, 494, 382 

1899 

1904 

1900 i 

1905 

1901... 

1906 

1902,. 




EIVEK AND HARBOB IMPROVEMENTS. 


797 


July 1, 1906, balance unexpended $770. 21 

Amount appropriated by river and harbor act approved March 2, 1907- _ 75, 000. 00 


75, 770. 21 

June 30, 1907, amount expended during fiscal year : 


For works of improvement $2, 045. 45 

For maintenance of improvement 770. 21 

2,815.66 

July 1, 1907, balance unexpended : 72,954.55 

July 1, 1907, outstanding liabilities 3, 539. 95 


July 1, 1907, balance available v 69, 414. 60 

(See Appendix Y Y 10) 


11. New Whatcom 'Harior., Washington . — The local name of the 
town at this place is now Bellingham. 

The mud flats in the harbor extend from the shore line to the 
12-foot curve, a distance of 3,400 feet. 

A system of harbor lines for this harbor, approved hy the Secretary 
of War under date of June 3, 1892, provides for three waterways 
leading from deep water to the meander line. 

The original and existing project, adopted by Congress by the act 
of June 13, 1902, contemplates dredging the Whatcom Creek water- 
way to a depth of 12 feet at mean lower low water and 200 feet wide 
from deep ivater as far as the railroad bridge and to its full width 
inside this bridge. The estimated cost is $80,000. 

The amount expended to June 30, 1907, was $57,673.98, of which 
$1,092.05 was for maintenance and inspections. 

A channel 200 feet wide and 12 feet deep at low water, with turning 
basin at inner end, has been dredged under contract. The channel 
extends the full length of the waterway, and the basin at the inner 
end has full width of the waterway, 330 feet, and is 2,570 feet long. 

During the year no work has been in progress. 

The work contemplated by the project was completed at somewhat 
less than the estimated cost and a larger amount of dredging was done 
than was expected with the funds available. 

The maximum draft that could be carried June 30, 1906, at low 
water over the full length of channel and turning basin was 12 feet. 
The range of tide is about 12 feet. 

Eii‘ ports and l)nports\ 


Calendar year. 

Tons. 

Value. 

1902 

87, US 
101, 989 
236, 669 
254, 240 
292, 592 

S2, 872, 789 
1,835,486 
4, 225*, 480 
4, 690, 93b 
5,643,504 

1903 

1904 

1905 

1906 



The work has not 3^et produced any material effect on freight rates 
so far as known. 

The commerce of this port is of a general nature, consisting largely 
of lumber, shing1("s, and fish. Vessels of the deepest draft can go as 
far as the entrance of the proposed dredged channel. 

Description of proposed work is published in Annual Keport of the 
Chief of Engineers for 1897, pages 3478 to 3481, 
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Keports on examination and survey are referred to in Annual 


Eeport of the Chief of Engineers for 1904, page 701. 

July 1, 1906, balance unexpended _ $2, 49.5. 00 

June 80, 1907, amount expended during fiscal year, for maintenance of 

improvement 188. 98 

July 1, 1907, balance unexpended 8, 826. 02 

(See Appendix Y Y 11.) 

12, Columbia River between Wenatchee and Bridgeport,^ Wash . — 


The Columbia River between Wenatchee and Bridgeport, Wash., 
is about 80 miles in length,. has sufficient depth for all purposes of 
navigation, and the only difficulties in the way of navigation are the 
swift currents and rocks and reefs which occupy the channels. 

The project adopted by the river and harbor act approved August 
IS, 1894, for the improvement of the Columbia River between the 
head of Rock Islancl Rapids and the foot of Foster Creek Rapids 
included the part of the river between Wenatchee and Bridgeport, 
and the ainoimt expended on the original project was $8,005.20. 

The existing project of November 16, 1905, adopted by act of 
March 2, 1907, contemplates the improvement of the river between 
Wenatchee ancl Bridgeport by the removal of rocks, .bowlders, etc., 
and the construction of dikes and wing dams, at an estimated cost of 
$42,000. 

Nothing has been expended during the fiscal year. 

The work of improvement has not been commenced on account of 
high stage of water. 

The variation in water surface is about 20 feet. 

Exports and imports. 


Calendar year. Tons. Value. 


1904 24,506 $ 2 , 251,590 

1905 39, 827 3 , 169, 060 

1906 53,260 3 , 901,360 


Report of a survey including this part of the Columbia River was 
published in Annual Report for 1895, pages 3534-3542. 

^Report on examination and survey of the part of the river between 
Wenatyhee and Bridgeport was published in House Document No. 
140, Fifty-ninth Congress, second session. 

Amount apriropriated by river and liarbor act approved March 2, 1907- $42, 000. 00 
July 1, 1907, balance unexpended 42, 000. 00 

(See Appendix Y Y 12.) 

13. Okanogan and Pend Oreille rivers, ’Washington . — («) Okano- 
gan River.— This river rises in Canadian territory, flows in a south- 
erly direction, and empties into the Columbia. The lower portion, 
for a distance of 87 miles, lies in the northeastern part of Washing- 
ton. The lower portion has sufiicient depth and width for light- 
draft steamboat navigation throughout a good portion of the .year, 
but it is obstructed in places by shoals and rocks, which inteUere 
with navigation during low water. 


799 


EIVEK AND HAEBOR IMPROVEMENTS. 

The original and existing project, adopted by Congress by act of 
March 3, 1899, contemplates rock removal, the construction of wing 
dams, and snagging. By act of June 13, 1902, this work and that of 
the Pend Oreille were consolidated. 

The estimated cost Avas $30,000 for the Okanogan. The amount 
expended to June 30, 1907, was $37,937.79, of which $5,973.45 was 
for maintenance. 

Work of removing rocks and boAAdders, wing-dam construction, and 
placing posts to assist vessels in hauling over rapids has been done at 
various points over about 40 miles of the loAA^er portion of the riA^er. 

Cables to assist vessels in passing the rapids Avere placed at seA^en 
places on the Okanogan EIaw. 

During the year Avork aauis carried on from December 27, 1906, to 
April 30, 1907. 

The extreme variation of Avater levels at the junction AAdth the 
Columbia is 37 feet: extreme Auiriation 6 miles aboA^e said j unction, 
20 feet. 

The commerce of the riA^er is carried on in small riA^er steamers and 
consists of general traffic. 

Eaqm'ts and iniports. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

Value. 

1899 

1, 733 

983 

1,571 

1151,415 

(«) 

1903 

6,317 

1,636 

1,184 

1,960 

S458, 705 
252,414 
228, 675 
253,880 

1900..... 

1904 

1901 

1905 

1902 

119, 065 

1906 




« Not obtainable. 


The freight rates on this river are belieA^ed to have been materially 
reduced since the AAmrk started, but no definite information is 
available. 

Descriptions of the river and the plan of improvement are given in 
the Annual Keport of the Chief of Engineers for 1888, page 3121. 

Report on examination of Okanogan River is published in Annual 
Report of the Chief of Engineers for 1895, page 3475; report of sur- 
vey is referred to in Annual Report of the Chief of Engineers for 
1904, page 702. 

No additional Avork other than that of maintenance is contem- 
plated on this stream. 


July 1, 190(>, balance unexpended $880. 12 

Aiiioiint allotted from appropriation by riA^er and harbor act approved 

March 2, 1907 5, 000. 00 

Transferred from Pend Oreille River 1, 994. 58 


7, 888. 70 

.June 30, 1907, amount expended during fiscal year, for maintenance of 

impiwement 8, 826. 91 


.Tuly 1, 1907, balance unexpended 4,056. 79 

.TuIa’’ i, 1907, outstanding liabilities 25.00 

July 1, 1907, balance available 4,031.79 

(&) Pend Oreille River , — This rwer forms the outlet of Pend 
Oreille Lake, in the northern part of Idaho. ‘ 
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The obstructions to navigation consist of rocks and shoals in Box 
Canyon and in the section betAveen this canyon and Albany Falls, 

The original and existing project, adopted by Congress by act of 
March 3, 1899, contemplates the improvement of Box Canyon by the 
removal of submerged rocks, the blowing off of projecting rocky 
points, and the removal of submerged rocks between Box Canyon 
and Albany Falls. The estimated cost Avas $30,000. 

The amount expended to June 30, 1907, was $21,684.73, of Avhich 
$803.44 was for maintenance and inspections. 

During the year no Avork has been done. 

Box Canyon is iioaa^ naAugable except at high stages of Avater. 

The river is navigable throughout the year from NeAvport down to 
Box Canyon, a distance of 54 miles, except occasional interruption 
from ice. A channel depth of about 4 feet can be depended on. 

The extreme variation of Avater levels in the main riA^er is from 17 
to 20 feet; in Box Canyon the difference betAveen extreme high and 
extreme low AAnter is 48 feet. 

The commerce consists of towing logs and general traffic carried on 
by a number of small A^essels. Heavy freight is carried mainly on 
barges in tow. 

Exports and imports. 


Calendar yq & v . 

Tons.- 

Value. 

Calendar year. 

Tons. 

Value. 

1899 

2, G17 
1,921 
13,917 
16,868 

$129, 677 
97, 125 
134,280 
500, 200 

1903 

27, 100 
39, 974 
54, 733 
32, 943 

1753,000 

358,453 

462,814 

501,834 

1900 

1904 

1901 

1905 

1902 

1906 




No effect on freight rates directly attributable to the improvement 
has been reported. 

Descriptions of the riA-er and the plan of improA^ement are given in 
the Annual Eeport of the Chief of Engineers for 1898, page 3124. 

Report of surA^ey of the river is referred to in the Annual Report of 
the Chief of Engineers for 1904, page 702. 

The river and harbor act of March 2, 1907, appropriated $20,000 
for AYork on this riA^er and the Okanogan. It is proposed to apply 
the greater portion of this sum on the Pend Oreille in dredging 
through the clay bars betAveen Newport and Box Canyon. 


July 1, 1906, balance unexpended $6, 048. 24 

Amount allotted from appropriation by river and harbor act approved 
March 2, 1907 15,000.00 


Transferred to Okanogan River. 


21, 048. 24 
1, 994. 58 


June 30, 1907, amount expended during fiscal year, for maintenance 


of improvement 232. 97 

July 1, 1907, balance unexpended Ig^ §20. 69 

July 1, 1907, outstanding liabilities ’ ^£5* pQ 


July 1, 1907, balance available. 


18, 695. 69 
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CONSOLIDATED, 

July 1, 1906, balance unexpended $6, 937. 36 

Amount appropriated by river and harbor act approved March 2, 1907_ 20, 000. 00 

26, 937. 36 

.June 30, 1907, amount expended during: fiscal year, for maintenance 
of improvement ; 4, 059. 88 

July 1, 1907, balance unexpended 22, 877. 48 

July 1, 1907, outstanding liabilities 150.00 

July 1, 1907, baiauee available 22, 727. 48 

(See Appendix Y Y 13.) 


EXAMINATION AND SURVEY MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT APPROIHID MARCH 3, 1905. 

Report dated June 26, 1905, on jyreliminary exammation of Oolum- 
hia River and tributaries above Snake River^ W ashington^ and report 
dated November 16, 1905, on a survey of Columbia River betioeen 
Wenatchee and Bridgeport^ Washington^ required by the river and 
harbor act of March 3, 1905, were submitted by the district officer and 
were reviewed by the Board of Engineers for Rivers and Harbors, 
pursuant to law. They were transmitted to Congress and printed in 
House Document No. 440, Fifty-ninth Congress, second session. A 
Ilian for improvement between Wenatchee and Bridgeport at an esti- 
mated cost of $42,000 is presented. 

RIVER AND HARBOR IMPROVEMENTS IN ALASKA. 

This district was in the charge of Capt, G. B. Pillsbury, Corps of 
Engineers. Division engineer. Col. W. H. Heuer, Corps of Engineers, 
to March 2, 1907, and Lieut. Col. S. W. Roessler, Corps of Engineers, 
since June 3, 1907. 

L St. Micliael Canal^ Alaska. — The St. Michael Canal is a channel 
running from St. Michael Bay to a point on Norton Sound about 38 
miles from the Apoon mouth of the Yukon River. 

The port of St. Michael is about 3 miles from the mouth of the 
canal. 

The main part of the canal has sufficient water for the navigation 
of river boats plying on the Yukon River. The eavStern entrance to 
the canal is, however, obstructed by shoals, and in the eastern portion 
there are several sharp bends that could be turned with difficulty by 
the larger river boats. 

The object of the improvement of the canal is to provide a sheltered 
passage to river boats between St. Michael and the mouth of the 
Yukon River. 

The original and existing project contemplates dredging in the 
South Branch a channel 100 feet wide to a dejjth of 6 feet at the en- 
trance to the canal and the excavation of a cut of the same dimensions 
across the first bends. The estimated cost is $248,000. The project 
was adopted by the act of March 2, 1907, which appropriated $98,000 
and authorized continuing contractsffor completing the project in tlie 
sum of $150,000, yet to be appropriated. . 
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No funds have been expended up to the close of the fiscal year end- 
ing June SO, 1907. 

No work has been done up to June 30, 1907. Contracts for the 
work under a continuing contract appropriation are being advertised. 

The maximum draft that can at present be carried at low water is 
3 feet. The mean range of tide is 3| feet. 


yStatement of freiaht Tjeticeen 8t. Michael and mouth of Yiilcon River. 


Calendar year. 

Tons. 

Value. 

Calendar year. 

Tons. 

Value. - 

1,897 

5,270 
22, 117 
17, 295 

19. 153 

18. 153 

!|512,650 

2,132,580 

1,704,525 

1,950,950 

1,844,651 

1902 

16,008 
20, 000 
17, 356 
25, 855 

^fl,630, 950 
1, 652,891 
1,316,237 
2, 220, 830 

1898 

1903 1 

1899 ... 

1904 

1900 

1905.. 

1901 




Report of examination and survey is published in House Document 
No. 389, Fifty-ninth Congress, second session. 

Amount appropriated by river and harbor act approved March 2, 


1907 - $98,000.00 

July 1, 1907, balance unexpended : 98, 000. 00 

July 1, 1907, outstanding liabilities 32. 50 


July 1, 1907, balance available 97, 967. 50 


Amount (estimated) required for completion of existing project 150,000.00 


'Amount that can be profitably expended in the fiscal year ending 
June 30, 1909, for works of improvement, in addition to the baf- 

ance unexpended July 1, 1907 150, 000. 00 

Submitted in compliance with the requirements of the sundry civil 
act of June 4, 1897. 

(See Appendix Z Z 1.) 


£ Removing sunken vessels or craft ohstructmg navigation. — ^¥Tech 
of the steamer Rock Island from the Tanana River in front of Cherui^ 
Alaska. — Bids for removing the wreck under emergenc}^ contract were 
called for. 

jSTo funds were expended up to June 30, 1907. 

(See Appendix Z Z 2.) 


EXAMINATION AND SURVEY MADE IN COMPLIANCE WITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

Reports dated July 5, 1905, and November 16, 1906, required by 
the river and harbor act approved March 3, 1905, on preliminary 
examination and survey, respectively, of St. Michael Canal, Alaska, 
with a view to straightening and otherwise improving the same were 
submitted by the district officer and were reviewed by the Board of 
Engineers for Rivers and Harbors, pursuant to law. They were 
transmitted to Congress and printed in House Document No. 389, 
Fifty-ninth Congress, second session. A plan for improvement at an 
estimated cost of $248,000 is presented. 


(' 
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RIVER AND HARBOR IMPROVEMENTS IN THE TERRITORY OF 

HAWAII. 

This district was in the charge of Capt. J. E. Slattery, Corps of 
Engineers, to December 31, 1906, and of Capt. C. W. Otwell, Corps of 
Engineers, since that date. Division engineer. Col. W. H. Heiier, 
Corps of Engineers, to March 2, 1907, and Lient. Col. John Biddle, 
Corps of Engineers, since June 12, 1907. 

■ i. Honolulu Harbor^ Hawaii . — This harbor is situated on the south 

coast of the island of Oahu. It is formed by a coral reef, a narrow 
channel through the reef affording access to the harbor. The entrance 
channel and harbor proper were dredged from time to time by the 
monarchical, republican, and Territorial governments of Hawaii 
prior to July 1, 1904. On this date there existed an entrance chan- 
nel having a depth of about 35 feet and a minimum width of about 
200 feet at mean low water. The harbor proper (that portion com- 
mencing at the light-house and extending to the mouth of the Nuuanii 
Eiver) had a general width of 900 feet. The water for about 200 feet 
! immediately along the wharves had a depth of from 30 to 32 feet. 

Elsewhere there was only about 27 feet at low water. The bend at the 
I light-house point was so sharp as to make it somewhat difficult for 

i; large vessels to make the turn. The shallowness of the water in the 

harbor made it impossible for the largest vessels calling at the port to 
enter the harbor when at all heavily laden. The narrowness of the 
harbor made turning difficult for all ships. 

Work on the present project wuis begun under an appropriation by 
the river and harbor act of March 3, 190^5, in accordance -with a general 
plan printed in the Annual Eeiiort of the Chief of Engineers for 
1905, page 2564, but the jiroject as specificalh^ adopted by the river 
and harbor act of March 2, 1907, is printed in House Document No. 
332, Fifty-ninth Congress, second session. It provides for an entrance 
channel 35 feet deep and 400 feet wide at mean low w^ater from deep 
water at the entrance to the light-house point, for easing the curve at 
the junction of the entrance channel and the inner harbor b}^ cutting 
off the light-house point, and for enlarging the harbor proper so that 
it will have a depth of 35 feet and a general width of 1,200 feet at 
mean low w^ater, at an estimated cost of $1,628,894.60, exclusive of a 
new" front range light, estimated to cost $30,000. 

The act of 1907 appropriated $200,000 and authorized continuing 
contracts for prosecuting the project in the additional sum of $200,000, 
which is yet to be appropriated. 

Work has been carried on under a continuing contract for dredging 
in sections A and B. 

All materials of sections A and B (the removal of wdiich w-as con- 
templated by the contract entered into September 12, 1905) having 
been dredged, and Quarantine Island (the reclamation of which w- as 
to be undertaken in connection wdth the operations then under way) 
still being below grade, an open-market agreement was entered into 
with the same contractor, wffiereby 58,755 cubic yards of material was 
removed and deposited on Quarantine Island. 

The sum of $8 was derived from sale of blueprints. 

On June 30, 1907, the sum of $169,378.79 had been expended, leav- 
ing a balance of $237,529.40; no part of this expenditure was for 
maintenance. 
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The work under the present project has resulted in an entrance 
channel 400 feet wide and 35 feet deep at mean low water, except near 
the marine railway and along the edges Avhere hard coral was 
encountered. The harbor proper has a general width of 900 feet, a 
length of about 3,000 feet, and a minimum depth of 35 feet. 

For detailed statement of lands reclaimed wdth materials dredged 
in connection with the improvement see page 788 of the xVnnual 
Report of the Chief of Engineers for 1906. 

The commerce of this port for the past calendar year was valued at 


$29,808,740 and amounted to more than 355,750 tons. 

July 1, 1906, balance unexpended $206, 900. 19 

Proceeds of sale of blueprints 8.00 

Amount appropriated by river and harbor act approved March 2, 

1907 200, 000, 00 


406, 908. 19 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 169, 378. 79 


July 1, 1907, balance unexpended 237, 529, 40 

July 1, 1907, outstanding liabilities 851. 82 


July 1, 1907, balance available 237, 178. 08 


xVmount (estimated) required for completion of existing project 1,028,894.60 


Amount that can be profitably expended in fiscal year ending June 
30,1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 200, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 

(Appendix A A A 1.) 


2, Reclamation of Quarantine Island^ Honolulu ^ Hawaii, — Quaran- 
tine Island was originally a low, swampy island lying on the reef, on 
the side of Honolulu Harbor, opposite the city. The quarantine 
authorities had scraped up the shallow layer of sand overlying the 
coral reef, and raised the land immediately surrounding the buildings 
and the roads to a height of about 2 feet above high w^ater. Prac- 
tically all the rest of the island was submerged at high water. 

The original project, adopted February 27, 1906, provides for 
reclaiming the low and swampy portions oi Quarantine Island lying 
within the concrete sea wall, by pumping materials dredged from 
Honolulu Harbor to fill the same at an estimated cost of $20,000. 

A conti'act was entered into on April 10, 1906, and completed on 
August 6, 1906. A survey made in October, 1906, showed a consid- 
erable portion of the island below grade and large cracks appearing, 
due to the drying out of the materials. 

A project approved on June 17, 1907, provides for bringing the 
low places to grade by filling in, by means of a hoisting engine and 
scraper, materials lying on the coral reef in front of the sea wall. 
The work which is being done by day labor was started on June 18 
and has consisted in assembling the plant and removal of about 200 
cubic yards of material. 

At the close of the fiscal year the sum of $16,125.81 had been ex- 
pended. No part of this was for maintenance. 

For commercial statistics see report for improving Honolulu Har- 
bor Hawaii. 
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July 1, 19.06, balance unexpended $19, 754. 35 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 16, 125. 81 

July 1, 1907, balance unexpended 3, 628. 54 

.Inly 1, 1907, outstanding liabilities 496. 40 

July 1, 1907, balance available 3, 132. 14 

(See Appendix A A A 2.) 


S, Harbor at Hilo^ Hawaii — Hilo Bay is practically an open road- 
stead, protected to a limited extent by Blonde reef, but otherwise ex- 
posed through the angle formed by lines drawn from Hilo town to 
Kanaha and Keokea points — ^that is, from about north to north 74° 
east magnetic. Strong northeasterly winds prevail most of the time. 
These winds cause a choppy sea outside of Hilo Bay and considerable 
swell in the bay, which at times makes it unsafe for ships to lie at 
the existing wharves and renders loading and unloading in the bay 
difficult. The heaviest seas, however, come from the north during 
northerly and northwesterly storms, and during this weather it is often 
impossible for ships to lie at the wharves or even work in the bay. 

The present project consists in constructing a breakwater along 
Blonde reef to Cocoanut Island, at an estimated cost of $1,700,000. 
It is printed in House Document No. 407, Fifty-ninth Congress, sec- 
ond session. 

The project was adopted by the river and harbor act of March 2, 
1907, which ai)propriated $200,000 and authorized continuing con- 
tracts for prosecuting the work in the additional sum of $200,000 yet 
to be appropriated. The act also authorized a modification of the 
plan in the discretion of the Secretary of War and directed that no 
expenditures be made unless the Chief of Engineers, upon further 
investigation, shall determine that commercial benefits accruing 
therefrom will warrant the same. 

No work was done or funds expended during the fiscal year ending 
June 30, 1907. 

It is proposed to apply the balance available and the additional 
appropriation recommended to constructing the breakwater. 

The commerce of this port for the calendar year 1906 was valued 
at $6,623,454. 

Amount appropriated by river and harbor act approved March 

2, 1907 .$200,000.00 

July 1, 1907. balance unexpended 200,000.00 

Amount (estimated) required for completion of existing projects 1,500,000.00 

Amount that can be profitably expended in fiscal year ending 

June 30, 1909, for works of improvement, in addition to the 
- balance unexpended July 1, 1907 200,000.00 

Submitted in compliance with requirements of sundry civil act of 

June 4, 1897. 

(See Appendix A A A 3.) 

EXAMINATION AND SURVEYS MADE IN COMPLIANCE IVITH RIVER AND 
HARBOR ACT OF MARCH 3, 1905. 

Keports on preliminary examination and surveys required by the 
river and harbor act approved March 3, 1905, of the following locali- 
ties wdthin this district were submitted by the district officer. They 
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were reviewed by the Board of Engineers for Elvers and Harbors, 
pnrsiiant to law, and were transmitted to Congress and printed in 
documents as indicated : 

1. Survey of Honolulu Harbor^ Hawaii, — Eeport dated October 
23, 1906, is printed in House Document No. 332, Fifty-ninth Con- 
gress, second session. The cost of improvement of the harbor as 
revised in this report is estimated at $1,628,894.60. 

2, Preliminary examination and survey of harbor at Hilo,^ island 
of Hawaii^ %intli a view to the construction of a breakwater along 
Blonde reef to Oocoanut Island, — Reports dated September 12, 1905, 
and October 27, 1906, respectively, are printed in House Document 
No. 407, Fifty-ninth Congress, second session. A plan for improve- 
ment at an estimated cost of $1,700,000, is presented. 

RIVER AND HARBOR IMPROVEMENTS IN PORTO RICO. 

This district was in the charge of Maj. Chas. L. Potter, Coras of 
Engineers. Division engineer, Col. Amos. Stickney, Corps of Engi- 
neers, until June 7, 1907, and Col. D. W. Lockwood, Corps of Engi- 
neers, since that date. 

1. Harbor at Sa7i Juan^ Porto Rico, — This harbor has a very large 
area, but only a small portion is of a depth sufficient to accommodate 
modern shipping. There is a small area in the bend, where final 
entrance is made to the harbor proper, with a depth of 30 feet ; the 
remainder of the available harbor ranges from 20 to 30 feet. A very 
narrow and somewhat crooked entrance channel has a least depth of 
27 feet. The usual variation in w^ater level between high and low 
tide is only about 1 foot. The existing project adopted by the river 
and harbor act of March 2, 1907, is to dredge an entrance channel 600 
feet wide from deep water outside to a point opposite Morro Point ; 
500 feet wide from there to La Puntilla, both to be 30 feet deep, and 
both to be widened where they make the turn around these points; 
and to dredge, east of La Puntilla, harbor areas amounting to 
398,600 square yards to a depth of 30 feet and 70,200 square j^ards to 
a depth of 24 feet, all in acordaiice with House Document No. 914, 
Fifty-ninth Congress, first session. 

The estimated cost of this improvement is $757,500, of which the 
act of March 2, 1907, appropriated $157,500 and authorized continu- 
ing contracts for prosecuting the jiroject in the sum of $600,000 yet 
to be appropriated. The amount expended to June 30, 1907, not 
including outstanding liabilities, was $979.97 ; all of which was 
expended in matters incident to outfitting an office and preparing 
specifications for the work. 

No work has been done prior to this project by the United States, 
but some dredging was done by the Spanish Government. 

The amount estimated that can be profitably expended during the 
year ending June 30, 1909, wull be expended in continuing dredging 
under the contract for the entire work to be made in August, 1907, 
and, if carried out, the work should be more than half completed by 
the later date. 
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Amount appropriated by river and harbor act approved March 2, 

1907- ^ $157,500.00 

June 30, 1907, amount expended during fiscal year, for works of 
improvement 979. 97 


July 1, 1907, balance unexpended 150,520.03 

July 1, 1907, outstanding liabilities 350. 00 


July 1, 1907, balance available 156, 170. 03 


Amount (estimated) required for completion of existing project 600, 000. 00 


'Amount that can be profitably expended in fiscal year ending June 
30, 1909, for works of improvement, in addition to the balance 

unexpended July 1, 1907 300, 000. 00 

Submitted in compliance with requirements of sundry civil act of 
June 4, 1897. 


(See Appendix B B B 1.) 

Removing sunken vessels or craft ohstructing or endangering 
navigation, — Wreck of the tugboat Mayaguez in the harbor of Ponce, 
Porto Eico. — This wreck was examined in the latter part of May, and 
the owner given thirty days notice from June 4 to remove the wreck 
if he desired. There were no expenditures during the year. 

(See Appendix B B B 2.) 

I^XAMINATIONS MADE IX COMPLIANCE WITH RIVER AND HARBOR ACT OE 

MARCH 3, 1905. 


Eeports on preliminary examinations required by the river and 
harbor act of March 3, 1905, of the following localities within this 
district were duly submitted by the district officer. They were re- 
viewed by the Board of Engineers for Rivers and Harbors pursuant 
to law and were transmitted to Congress and printed in documents, 
as indicated : 

1. Preliminary examination of Great Harkor,^ Culebra I stand. Porto 
Rico . — Report dated May 26, 1905, is printed in House Document N*o. 
180, Fifty-ninth Congress, second session. Improvement of the har- 
bor by the United States is not deemed advisable. 

2. Preliminary examination of harbor at Ponce., Porto Rico . — Re- 
port dated June 6, 1906, is printed in Plouse Document No. 267, 
Fifty-ninth Congress, second session. The locality is not deemed 
worthy of being, improved by the United States. 

3. Preliminary examination of harbor at Mayaguez., Porto Rico . — 
Report dated June 16, 1906, is printed in House Document No. 268, 
Fifty-ninth Congress, second session. The harbor is not deemed 
worthy of improvement by the United States. 

THE BOARD OP ENGINEERS FOR RIVERS AND HARBORS. 

Section 3 of the river and harbor act of June 13, 1902, provided 
for the organization, in the Office of the Chief of Engineers, by 
detail from time to time from the Corps of Engineers, of a Board of 
five engineer officers, whose duties shall be fixecl^ by the Chief of 
Engineers, and to whom shall be referred for consideration and rec- 
ommendation, in addition to any other duties assigned, so far as in 
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the opinion of the Chief of Engineers may be necessary, all reports 
iipon"^ examinations and surveys provided for by Congress, and all 
projects or changes in projects for works of river and harbor im- 
provement theretofore or thereafter provided for. It is further the 
duty of the Board, upon request to the Chief of Engineers, by the 
Committee on Commerce of the Senate, or the Committee on Elvers 
and Harbors of the House of Eepresentatives, in the same manner 
to examine and report through the Chief of Engineers upon any 
projects heretofore adopted by the Government or upon which ap- 
propriations have been made, \nd to report upon the desirability of 
continuing the same or upon any modifications thereof which may 
be deemecl desirable. This provision of the law was extended by act 
of March 3, 1905, to requii*e the Board, upon request of the commit- 
tees of Congress specified above, to examine and review surveys as 
well as projects provided for by acts or resolutions prior to the river 
and harbor act of June 13, 1902, and it was further modified by the 
act of March 2, 1907, to include consideration of any examination or 
survey made pursuant to any act or resolution of Congress. 

During the past fiscal year the Board was composed of the follow- 
ing officers of the Corps of Engineers: Col. D. W. Lockwood; Col. 
E. L. Hoxie; Maj. C. McD. Townsend, temporarily, from November 
8 to December 8, 1906; Maj. W. C. Langfitt, to t)ecember 8, 1906; 
Maj. E. Eveleth Winslow since ilugust 3, 1906; Maj. Chester Hard- 
ing since December 8, 1906 ; Capt. Charles W. Kutz to December 8, 
1906, and Capt. William J. Barden since December 8, 1906. 

For consideration of the report of a Board of Engineers on the 
improvement of the Ohio Eiver only, it is composed of the follow- 
ing officers of the Corps of Engineers: Col. H. M. Adams, Col. 
Chas. E. L. B. Davis, Col. E. L. Hoxie, Lieut. Col. C. McD. Town- 
send, and Maj E. Eveleth Winslow. 

Under the provisions of the river and harbor acts of March 3, 
1905, and March 2, 1907, all reports on preliminary examinations 
and surveys required by those acts received up to the close of the 
fiscal year have been referred to the Board for consideration and 
recommendation; in addition, a number of subjects have been pre- 
sented to it for report in accordance with resolutions of the Com- 
mittee on Eivers and Harbors of the House of Eepresentatives and 
the Committee on Commerce of the Senate. The reports rendered 
by the Board from time to time have been duly presented to Con- 
gress. 

Details of the operations of the Board during the past fiscal year 
will be found in Appendix C C C. 

SUPERVISION OF THE HARBOR OF NEW YORK. 

The supervisor of the harbor during the past year was Lieut. Com- 
nander Louis E. de Steiguer, U. S. Navy, to August 30, 1906, and 
Commander H. H. Hosley, U. S. Navy, since that date. 

The office of supervisor of the harbor of New Imrk was created by 
ict of Congress approved June 29, 1888, entitled ‘‘An act to prevent 
)bstructive and injurious deposits within the harbor and adjacent 
vaters of New York City, by dumping or otherwise, and to punish 
nd prevent such offenses.” This act has been amended by section 3 
»f the act of August 18, 1894, entitled “An act making appropriations 
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for the construction, repair, and preservation of certain public works 
on rivers and harbors, and for other purposes,” by which amendment 
the functions and powers of the officer have been greatly enlarged. 
xVdditional duties are also conferred on the supervisor by section 2 of 
the last-named act. 

Under the provisions of section 5 of the act of June 29, 1888, a line 
officer of the Navy is designated to discharge the duties created by 
the act under the direction of the Secretary of War. On May 23, 1889, 
the Secretary of War directed that all communications in connection 
with these duties should be addressed to him through this office, and 
on February 1, 1890, he further directed that the powers conferred 
upon him by the act should be exercised through the Chief of Engi- 
neers. 

The report of Commander Hosley for the past fiscal year is sub- 
mitted hereAvith as Appendix D D D. 

Estimates for the fiscal year ending June 30^ 1909 , — The estimates 
of funds required for this service for the fiscal year ending June 30, 
1909, are given in the above-mentioned report, as follows : 

For pay of inspectors, deputy inspectors, office force, and expenses 


of office $10, 260. 00 

For pay of crews and maintenance of patrol fleet 80, 000. 00 

For renewing engines and boilers of steam tug Vigilant 1.5, 000. 00 

For purchase or construction of one steam tug 50, 000. 00 

Total 155, 260. 00 


CALIFORNIA D^)BRIS COMISIISSION. 

Unrestricted mining by the hydraulic procCvSs in California resulted 
in enormous quantities of debris being washed doAAUi into the rivers 
and natural water courses draining the western slopes of the Sierras. 
Later on hydraulic mining was jiractically prohibited by the decisions 
of the courts on account of injury to streams and the adjacent private 
land. 

For information in detail concerning hydraulic mining in the State 
of California in the early years, the damage caused by it to streams 
and adjacent lands, and the various plans and projects submitted 
for enabling hydraulic mining to be resumed and at the same time 
protect the other interests involved, attention is invited to the House 
documents referred to at page 3694 of the Annual Eeport of the Chief 
of Engineers for 1904. 

The act of Congress approved March 1, 1893, created the California 
Debris Commission, stipulating that the Commission should consist 
of three officers of the Corps of Engineers, appointed by the Presi- 
dent, with the concurrence of the Senate. The same act prescribed 
the duties of the Commission, which are, first, the regulation of 
hydraulic mining in the territory drained by the Sacramento and San 
Joaquin river systems, so that mining by that method may be resumed 
and carried on without injury to other interests in the State, and, 
second, to mature and adopt plans to improve the navigability of the 
above-mentioned rivers, to protect same from damage due to mining 
debris, and to afford relief thereto in flood time, etc. 

The following statement shows the present condition for purposes 
of navigation of the three principal streams comprising the Sacra- 
mento and San Joaquin river systems: 


'ir 

'i 
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Sacramento River. 

Feather River. 

San Joaquin River. 

Maximum draft that 
can be carried at 
low water. 

Head of navigation . . . 

Length, in miles, of 
navigable portions. 

San Francisco to Sacra- 
mento, 7 feet; Sacra- 
mento to Colusa, 4 to 5 
feet; Colusa to Red 
Bluff, 26 inches. 

Red Bluff 

Mouth of river to 
Marysville, 1 to 2 
feet. 

Marvsville 

Mouth of river to Stock- 
ton, 9 feetr, Stockton to 
Firebaugh, a few inches. 

Stockton (Firebaugh 4 
months in year). 

Mouth to Stockton, 50 
miles; mouth to Fire- 
baugh, 200 miles. 

Mouth to Sacramento, 64 
miles; month to Colusa, 
155 miles; mouth to 
Red Bluff, 255 miles. 

Mouth to Marysville, 
30 miles. 


Tile maintenance of navigation on the Sacramento and San 
Joaquin river systems is important. Upward of 1,000,000 tons of 
freight is carried annually by vessels of all classes plying the Sacra- 
mento, San Joaquin, Mokelumne, and Feather rivers. This com- 
merce consists principally of grain, mill stuffs, lumber, groceries, 
fruit, vegetables, and general merchandise. The commerce is carried 
principally on barges towed by steamboats and on scow-schooners. 
About thirty stern-wheel steamlioats, many barges and launches, and 
about seventy-five scow-schooners are engaged in this trade. Much 
of the fertile country along the Sacramento Eiver below the city of 
Sacramento and along the San Joaquin River below the city of 
Stockton is without railroad transportation, owing to the ex^iense and 
difficulties of the construction and maintenance of railroads in a low- 
land country which is subject to more or less widespread floods 
annually. These fertile lands are protected ordinarily from overflow 
by extensive levee systems, constructed and maintained at great 
expense, and the rivers are in many cases the only means of trans- 
porting freight and passengers to and from most of this country. 
The rates by river to some points which can also be reached by rail- 
road, notably on the upper Sacramento River, between the city of 
Sacramento and Red Bluff, are from 25 to 35 per cent lower than by 
*rail. 

Regulation of hydraulie mining , — Up to June 30, 1907, the Com- 
mission received 786 applications to mine by the hydraulic process, 
and granted permits in cases where means for properly impounding 
the debris were provided by the applicants. 

Improvement and protection of rivers , — The Yuba River, a tribu- 
tary of the Feather, which in turn is a tributary of the Sacramento 
River, was the first selected for treatment, this stream being more 
filled with debris and perhaps carrying more detritus than all the 
other tributaries of the Sacramento combined. The general project 
for the treatment of the Yuba was printed in the Annual Report of 
the Chief of Engineers for 1900, Part 8, page 5030. The estimated 
total cost of this project was placed at $800,000. It was adopted by 
act of Congress approved June 13, 1902. The estimated total cost of 
the project has been appropriated — $400,000 by Congress and $400,000 
by the legislature of California, the appropriations by Congress stipu- 
lating that one-half the cost of the work should be paid by the State 
of California, The Yuba River project contemplates holding the 
great quantities of mining debris now in that stream and tributaries, 
to prevent it from being carried down into the Feather and Sacra- 
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mento rivers. This was to be accomplished by four restraining bar- 
riers, or dams, across the bed of the Yuba, by a settling basin ad- 
joining the river on the south, and by training walls below. 

The amount expended by the United States on the existing project 
for the treatment of Yuba Eiver up to June 30, 1907, was $258,586.22. 
These expenditures were principally in payment of one-half the pur- 
chase price of upward of 10,000 acres of land required ; in payment of 
one-half the cost of the construction of portions of barriers, or dams, 
in Yuba Eiver, known as Nos. 1 and 2; of one-half the cost of ex- 
cavating a flood overflow channel through the promontory on Yuba 
Eiver known as Daguerre Point, and of one-half the cost of construct- 
ing training works to confine the flow of Yuba Eiver below Daguerre 
Point. 

Disastrous and widespread floods occurred throughout central Cali- 
fornia during March, 1907. During this flood about 600 feet of 
Barrier No, 1, then full of mining debris, was destroyed. It is not 
considered advisable to rebuild this barrier, and no further work on 
it is contemplated. Instead, it is proposed to complete the barrier at 
Daguerre Point and the settling basin immediately below, and to use 
these basins for storage of all debris. The training walls below 
Daguei're Point cut will also be completed. For work on the Sacra- 
mento and Feather invers and their other tributaries dredging is 
considered the only feasible method. 

The members of the Commission during the past fiscal year were 
Col. W. H. Fleuer until February 15, 1907, Lieut. Col. Jofin Biddle 
since May 4, 1907, Maj. C. H. McKinstry, Maj. Wm. W. Plarts until 
May 4, 1907, and Capt. Thos. H. Jackson since February 15, 1907. 

The appended money statement for appropriation for restraining 
mine debris in California includes only funds appropriated by Con- 
gress, and does not include funds appropriated by the legislature of 
California. 


APPEOPEIATION FOE EXPENSES OF CALIFOENIA D^IBEIS COMMISSION, 1907. 

July 1, 1906, amount appropriated by act of Congress approved June 

30, 1906 .$15, 000. 00 

June 30, 1907, amount expended during fiscal year « 12, 772. 51 


July 1, 1907, balance unexpended 2, 227. 49 

July 1, 1907, outstanding liabilities — 805. 47 


July 1, 1907, balance reverting to Treasury 1, 422. 02 

APPEOPEIATION FOE EXPENSES OP CALIFOENIA DEBEIS COMMISSION, 1906-1907.^ 

July 1, 1906, amount appropriated by act of Congress approved June 

30, 1906 $5,000.00 

June 30, 1907, amount expended during fiscal year 5, 000. 00 


a In addition there was expended during the year $706.46 from appropriation 
for fiscal year 1906. 

^ Special appropriation to restore property and records of California Debris 
Commission, destroyed by fire in San Francisco, Cal., in April, 1906. 
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APPBOPRIATION FOR EXPENSES OF CALIFORNIA DEBRIS COMMISSION, 1908. 

Amount appropriated by act of Congress approved March 4, 1907___«. $15, 000. 00 
Amount (estimated) required for expenses of the California De- 
bris Commission during the fiscal year ending June 30, 1909, in 
regulating hydraulic mining operations in the State of California 
and making examinations and surveys for debris storage sites, as 


required by the act of Congress approved March 1, 1893 15, 000. 00 

.VPFROPRIxiTION FOR RESTRAINING MINE DEBRIS IN CALIFORNIA. 

July 1, 1906, balance unexpended $187, 508. 89 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 46, 095. 11 

July 1, 1907, balance unexpended 141, 413. 78 

July 1, 1907, outstanding liabilities payable by United States 1, 636. 12 

July 1, 1907, balance available 139, 777. 66 

July 1, 1907, amount of United States funds covered by uncompleted 
contract 538. 35 

(See Appendix E E E.) 


EXAMINATION OF MISSISSIPPI RIVER WITH A VIEW TO PROVIDING 

AND MAINTAINING A NAVIGABLE CHANNEL 14 FEET DEEP AND 

OF SUITABLE WIDTH FROM ST. LOUIS TO THE MOUTH. 

Under the provisions of the river and harbor act of March 2, 1907, 
a Commission has been appointed to examine the Mississippi Eiver 
below St. Louis and report upon the practicability and desirability of 
constructing and maintaining a navigable channel 14 feet deep and of 
suitable width from St. Louis to the mouth of the river either by 
open-channel improvement or by a canal or canals for jiart of said 
route. The Commission is also required by the act to consider in this 
connection the survey of a proposed waterway from Chicago to St. 
Louis heretofore reported upon (see House documents No. 268, Fifty- 
ninth Congress, first session, and No. 437, Fifty-ninth Congress, sec- 
ond session), and also to report upon any water power which may be 
created in the said section of the Mississippi Eiver below St. Louis, 
as well as in the proposed waterway from Chicago to St. Louis, 
and upon what steps, if any, should be taken to cause the cost 
of improvement to be defrayed in whole or in part by means of such 
water power or of lands which may be drained by either of said 
waterways. 

The members of the Commission are Col. Clinton B. Sears, Corps 
of Engineers, iiresident, Mississippi Eiver Commission; Lieut. Col. 
W. H. Bixby, Corps of Engineers; Lieut. Col. C. McD. Townsend, 
Corps of Engineers ; Mr. Henry B. Eichardson, member of the Mis- 
sissippi Eiver Commission, and Mr. Homer R Eitter, member of the 
Mississippi Eiver Commission, with Capt. G. E. Liikesh, Corps of 
Engineers, as recorder. 

The sum of $190,000 was appropriated by the act to defray the 
expense of the survey, of which $250.70 had been expended to "June 
30,1907. 

MISSISSIPPI RIVER COMMISSION. 

The Mississippi Eiver Commission, constituted by act of Congress 
of June 28, 1879, is in charge of the improvement of the Mississippi 
Eiver from Head of Passes to tlie mouth of the Ohio Eiver, including 


MISSISSIPPI BIVEK COMMISSION. 


813 


the rectification of Eecl and Atchafalaya rivers at their junction with 
the Mississippi, the building of levees, and the improvement of the 
several harbors for which specific appropriations have been made, 
with the^ exception of the harbor of Vicksburg and the mouth of 
Yazoo Eiver. It is also charged with the survey of the Mississippi 
Eiver from Head of Passes to its headwaters, and with gauging the 
river and its tributaries. 

The river and harbor acts of March 3, 1905, and March 2, 1907, 
prescribed that the money therein appropriated and authorized to be 
expended should be applied to the construction of suitable and neces- 
sary dredge boats and other devices and appliances and in the main- 
tenance and operation of the same, with the view of ultimate^ obtain- 
ing and maintaining a navigable channel from Cairo down not less 
than 250 feet in width and 9 feet in depth at all periods of the year, 
except when navigation is closed b}’^ ice. They also authorized allot- 
ments from such funds in the discretion of the Commission and upon 
approval by the Chief of Engineei's, to be applied to the water 
courses connected with the river and the harbors upon it now under 
the control of the Mississippi Eiver Commission. 

Act of Congress approved June 4, 1906, provides that any funds 
which have been, or may hereafter be, appropriated bj^ Congress for 
improving the Mississippi Eiver between the Head of Passes and the 
mouth of the Ohio Eiver, and which may be allotted to levees, may 
be expended under the direction of the Secretary of War, in accord- 
ance with the plans, specifications, and recommendations of the Mis- 
sissippi Eiver Commission, as approved by the Chief of Engineers, 
upon levees upon any part of said river between the Head of Passes 
and Cape Girardeau, Mo. 

The act of March 2, 1907, provided for prosecution of the work 
under continuing contract and authorized expenditures in the sum of 
$6,000,000, 3^et to be appropriated, provided that this sum shall be 
used in improvement for not less than three years, the work done 
each year to cost approximately $2,000,000. 

The Commissioners during the past fiscal year were Col. Clinton 
B. Sears, Corps of Engineers, president; Lieut. Col. James L. Lusk, 
Corps of Engineers, to August 8, 1906; Lieut. Col. Thos. L. Casey, 
Corps of Engineers, to August 14, 1906; Lieut. Col. Wm. T. Eossell, 
Corps of Engineers, since August 8, 1906; Maj. J. G. Warren, Corps 
of Engineers, since August 14, 1906; Homer P. Eitter, assistant, 
United States Coast and Geodetic Survey; Eobert S. Taylor, J. A. 
Ockerson, and Henry B. Eichardson. 

Capt. W. B. Ladue, Corps of Engineers, was on duty as secretary 
to the Commission to July 18, 1906, and Capt. G. E. Lukesh, Corps 
of Engineers, since that date. 

The report of the Commission on the operations under its charge 
during the fiscal year ending June 30, 1907, is submitted herewith as 
Appendix O O O of this report. 

Estimate for the fiscal year ending June SO^ 1909 , — The following 
estimate of funds required for carrying on the works under its charge 
for the year ending June 30, 1909, is submitted by the Commission: 

For continuing the improvement of the Misslssipi River from Head 
of Passes to the mouth of the Ohio River, including salaries and 
clerical, office, traveling, and miscellaneous expenses of the Missis- 
sippi River Commission $3,000,000 

The estimate has been reduced in this office to $2,000,000. 
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PERMANENT INTERNATIONAL COMMISSION OP THE CONGRESSES 

OF NAVIGATION. 

By act approved June 28, 1902, Congiress appropriated the sum 
of $3,000 per year for the support and maintenance of the Permanent 
Internationar Commission of the Congresses of Navigation and for 
the payment of the actual expenses of the properly accredited national 
delegates of the United States to the meeting of the congresses and 
of the Commission. 

At the beginning of the fiscal year the United States was I’epre- 
sented on the Permanent International Commission of the Congresses 
of Navigation by Brig. Gen. C. W. Eaymond, U. S. Army, retired; 
Mr. E. L. Corthell, civil engineer; Maj. H. F. Hodges, Corps of 
Engineers; Maj. J. C. Sanford, Corps of Engineers, and Mr. John 
Bogart, civil engineer. On the permanent executive committee of 
that Commission it was represented by General Eaymond as the prin- 
cipal representative and Mr. E. L, Corthell as the substitute. The 
representation on the Commission and on the executive committee 
has remained unchanged during the year. Major Sanford attended 
a meeting of the Commission held at Brussels, Belgium, May 6, 1907, 
at which time various questions were considered and decided per- 
taining to the proposed Eleventh International Congress of Naviga- 
tion, to be held at St. Petersburg, Russia, in 1908. Numerous meet- 
ings of the American Section of the Permanent International Com- 
mission have been held during the year. The section has selected 
writers for those questions to be considered at the St. Petersburg 
congress on which American experience was thought to have an 
important bearing, and has examined and forwarded manuscripts re- 
ceived during the jTar of papers for this congress, as well as of other 
papers for publication by the Commission. This office has also col- 
lected and forwarded to "the general office at Brussels the dues of the 
American members. 

The expenditures during the year from the appropriation made b}’’ 
Congress have been for the expenses of the American Section in 
attending its meetings and of the delegate to the meeting of the Per- 
manent International Commission, the maintenance of the executive 
office of the American Section, and for the support and maintenance 
of the Commission, to which the United States contributes $1,000 per 
annum. 


E S T A B L I S H M E N T 0 F H ARBOR LINES. 

Under authority given to the Secretary of War in section 11 of the 
river and harbor act approved March 3, 1899, harbor lines have been 
established during the past fiscal year at the following localities, 
under dates as indicated: 

Bridgeport Harbor, Connecticut, November 19, 1906; Yellow Mill 
channel, Bridgeport Harbor, Connecticut, June 5, 1907; East River 
'between East Twenty-sixth and East Twenty-ninth streets, New^ 
York City, July 2, 1906; East River at East Twenty-third street, New 
York, N. Y., July 2, 1906; New York Bay at St. George Ferry termi- 
nal, Staten Island, New York, N. Y., March 25, 1907; New York Bay 
at Red Hook, Brooklyn, N. Y., April 4, 1907 ; Gravesend Bay, New 
York, January 29, 1907; Hudson River, west side, near Van Wies 
Point, below Albany, N. Y., September 10, 1906; Hudson River at 
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Starbuck and Big Stony islands, Troy, N. Y., November 12 1906 • 
Hudson Eiver at Hastings-on-the-Hudson, N. Y., April 5’ 1907* 
Passaic Eiver, west bank, near Harrison, N. J., March 30^ 1907* 
Paradise Creek at Norfolk, Va., June 21, 1907; Hampton, Jones and 
Heijbert creeks, Virginia, August 6, 1906'; Edenton Bav at Edenton 
N. C., October 27, 1906; Georgetown Harbor, S. G., June 18 1907- 
bt. yohns Eiver at Hogans Creek, Jacksonville, Fla., January 17 
1907; Hillsboro Eiver at Tampa, Fla., June 17, 1907; Mississipni 
Elver at Muscatine, Iowa, February 1, 1907 ; Mississippi Eiver^at 
Moline, 111., July 12, 1906; Monongahela Eiver, north side, iust above 
Lock No. 1, March 30, 1907; Monongahela Eiver, between Elizabeth 
and Lock No. 4, Pennsylvania, July 21, 1906; Monongahela Eiver 
between Lock No. 4 and Brownsville, Pa., July 13, 1906; Ohio Eiver’ 
right bank, just below mouth of Allegheny Eiver, Pittsburg Harbor’ 
Pennsylvania, October 1, 1906; Ohio Eiver at Brunot Island just 
below Pittsburg, Pa., February 23, 1907 ; East Twin Eiver at’ Two 
Eivers Hpbor, Wisconsin, May 11, 1907; Manitowoc Eiver at Mani- 
towoc, Wis., July 13, 1906; Fox Eiver at the city of Green Bay Wis. 
September 26, 1906; Illinois Eiver and Peoria Lake at Peoria 111*’ 
June 13, 1907; Ashtabula Harbor, Ohio, June 21, 1907; harbor at 
Seattle, Wash., February 28, 1907 ; Eagle Harbor, Washington 
August 17, 1906 ; Bellingham Harbor, Washington, at I and J streets 
waterway, July 2, 1906. 

RULES AND REGULATIONS GOVERNING THE OPENING OF DRAW 

BRIDGES. 


Section 5 of the river and harbor act of August 18, 1894, provides 
that it shall be the duty of all persons owning, operating, and teiid- 
ing the drawbridges then built or which might thereafter be built 
across the navigable rivers and other waters of the United States to 
open or cause to be opened the draws of such bridges, under such rules 
and regulations as in the opinion of the Secretary of War the public 
interests require, for the passage of vessels and other water craft. 
Such rules and regulations have been established during the past 
year by the Secretary of Wav for certain drawbridges over the fol- 
lowing-named wateinvays: 

Bridgeport Flarbor, Connecticut ; Newark Bay and navigable trib- 
utaries, New Jersey (amendment) ; South Eiver, in Anne Arundel 
County, Md. ; Kent Island Narrows, Maryland; Aquia, Chopawam- 
sic, Quantico, Powells, and Neabsco creeks, Virginia ; Tanners 
Creek, Virginia; certain streams in Louisiana crossed by Morgans 
Louisiana and Texas Kailroad and Steamship Company; Arkansas 
and White rivers and their tributaries, including Black, Cache, Lit- 
tle, Little Eed, and St. Francis rivers; South Fork, Chicago Eiver at 
Laurel and Ashland streets, also Eiverdale Bridge on Calumet Eiver 
Chicago, 111, ; Grand Eiver, Michigan. ’ 

RULES AND REGULATIONS GOVERNING THE NxiVIGATION OF 

CANALS, ETC. 

Section 4 of the river and harbor act of August 18, 1894, as 
amended by section 11 of the river and harbor act of June 13, l’902 
delegates to the Secretary of War the duty of prescribing such rules 
and regulations for the use, administration, and navigation of any or 
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all canals and similar works of navigation that now are or that here- 
after may be owned, operated, or maintained by the United States as 
in his judgment the public necessity may require: and he is also 
authorized to prescribe regulations to govern the speed and move- 
ment of vessels and other water craft in any public navigable chan- 
nel which has been improved under authority of Congress, whenever 
in his judgment such regulations are necessary to protect such 
improved channels from injury or to j)Fevent interference with the 
operations of the United States in improving navigable waters or 
injury to any plant that may be employed in such operations. Such 
rules and regulations have been established during the past year for 
the following-named localities : 

Portage Lake ship canals, Michigan ; St. Clair Flats Canal, Michi- 
gan; St. Clair River in the vicinity of Stag Island, Michigan; De- 
troit River, Michigan ; St. Croix River above Lake St. Croix, Minne- 
sota ; St. Marys River, Michigan ; Kanawdia River, West Virginia. 

STRUCTURES IN THE NAVIGABLE WATERS OP PORTO RICO. 

x4.ct of Congress approved June 11, 1906, empowered the Secretary 
of War, under certain restrictions, to authorize the construction, 
extension, and maintenance of wharves, piers, and other structures 
on lands underlying harbor areas and navigable streams and bodies 
of water in or surrounding Porto Rico and the islands adjacent 
thereto. 

Through a conference between the district officer and the governor 
of Porto Rico a definite policy has been established and is followed 
in connection with applications for privileges under this law, several 
applications having been acted on during the year. 

BRIDGING NAVIGABLE tV A T E R S OP THE UNITED 

STATES. 

Plans and maps of locations of the following bridges proposed to 
be erected under the authority of special acts of Congress have been 
examined with a view to protection of the interests of navigation and 
have been approved by the Secretary of War, as provided by the acts, 
and the local engineer officers have been furnished copies of the in- 
struments of approval and drawings showing plans and locations 
and charged with the supervision of the construction of the bridges, 
so far as necessary, to see that they are built in accordance with the 
approved plans: 

Bridge of the Pierre and Fort Pierre Bridge RaiUeay Compcmy 
over Missouri River at Pierre^ S. Dak. — Authority for the construc- 
tion of a bridge at this point was granted by act of *Congress approved 
May 17, 1886. Plans and map of location were approved Julv 14, 
1907, 

Bridge of the Bach River Bridge Company over ivest or smaller 
chmuiel of Ohio River {Bach River) between Wheeling Island^ West 
Virginia^ and Ohio Plans and map of location of a bridge at 

this place under authority of act of Congress approved June 25, 1906, 
were approved July 14, 1906. 

Bridge of the Northampton and Halifax Bridge Company over 
Roanoke River near Weldor,^ iV. C. — Plans and map of location of a 
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bridge proposed to be built at this place under authority of an act 
of Congress approved May 16, 1906, were approved July 30, 1906. 

Bridge of Simflotver County^ Miss,^ over Sunfloioer River at Lehr- 
ton^ Miss, — Plans and map of location of a bridge to be built at this 
place under authority of act of Congress approved June 28, 1906, 
were approved August 15, 1906. 

Bridge of the Chicago,^ Milwaukee and St. Paul Railway Company 
over the Missouri River bet%oeen Walworth and De%oey counties.^ S. 

Dak. — Plans and map of location of a bridge to be built at this place 
under authority of act of Congress, approved April 2, 1906, were 
approved August 23, 1906. 

Bridge of W ashingt on County.^ Miss..) over Yazoo River at BeC 
2 oni. — Plans and map of location of a bridge to be built at this place 
under authority of act of Congress approved April 13, 1906, were 
approved August 23, 1906. 

Bridge of Jeffewson County.) Ark..) over Arkansas River at Pine 
Bluff. — Plans and map of location of a bridge to be built at this 
place under authority of act of Congress approved March 5, 1906, 
were approved August 31, 1906. 

Bridge of the Delta Southern Railway over Big Sunflower River 
in Sharkey County.) Miss. — Plans and location of a bridge at this 
place, to be built under authority of act of Congress approA^ed Janu- 
ary 28, 1905, were approA^ed February 12, 1906. Modified plans were 
approA^ed October 25, 1906. 

Bridge of the Chicago.) Mihvaukee and St. Paul Railway Company 
over Columbia River between Douglas and Kittitas counties.) Wash . — ; 

Plans and map of location for a bridge proposed to be built at this 
place, under authority of act of Congress approA-ed April 9, 1906, 

Avere approved October 27, 1906. 

Bridge of the Portland and Seattle Railway Company over Colum- 
bia River and Oregon Slough {of Columbia River) at V ancouver.) 

Wash . — Plans and map of location of a bridge at this place under 
authority of act of Congress approA^ed December 21, 1905, Avere ap- 
proved February 12, 1906, and were slightly modified NoA^ember 19, 

1906. 

Bridge of the South and Western Railroad Company over Clinch 
River near St. Paul^ V a. — Authority for the construction of a bridge 
at this place was granted by act of Congress approved May 12, 1906. 

Plans and map of location were appmoA^ed December 4, 1906. 

Bridge of the South and Western Railroad Company axross the 
South Fork of Holston River nean Kingsport^ Tenn. — xVuthority for 
the construction of a bridge at this place Avas granted by act of Con- 
gress approA^ed May 12, 1906. Plans and map of location Avere ap- 
proA^ed December 4, 1906. 

Bridge of South and Western Railroad Company over the North- 
Fork of Holston River near Kingsport.) Tenn. — iVuthority for the 
construction of a bridge at this place Avas granted by act of Congress 
approA^ed May 12, 1906. Plans and map of location Avere approved 
December 4, 1906. 

Bridges of the Chicago.) Milwaukee and St. Paul Railway Cornpcmy 
over Y ellowstone River near Tusler.) Terry.) and Miles City.) Mont . — 

Plans and maps of location for bridges proposed to be built at these 
points under authority of act of Congress approA^ed April 2, 1906, 

Avere approAa^d December 4, 1906. 
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Bridge of the South and Western Railroad Company over Clinch 
River near milepost 55B in Scott County^ Va. — Authority for the 
construction of a bridge at this place was granted by act of Congress 
approved May 12, 1906. Plans and map of location were approved 
December 5, 1906. 

Bridge of the South and Western Railroad Company over Clinch 
River near Starnes Bend^ Scott County^ Va. — Authority for the con- 
struction of a bridge at this place was granted by act of Congress 
approved May 12, 1906. Plans and map of location were approved 
December 5, 1906. 

Bridge of the Kensington and Eastern Railroad Company over 
Calumet River near the forks in Cook County.^ III. — Authority for 
construction of this bridge was granted by act of Congress approved 
February 7, 1905, as amended by act approved March 5, 1906. Plans 
and map of location v/ere apjoroved December 18, 1906. 

Bridge of the Evansville., Mount Carmel and Northern Railway 
over W oh ash River near Mount Carmel., III. — Plans and map of loca- 
tion of a bridge proposed to be built at this place, under authority of 
act of Congress approved June 30, 1906, were approved December 22, 
1906. 

Bridge of the Rainy River Bridge Company over Rainy River at 
Pithers Point., in Itaska County., Minn. — Plans and map of location 
of a bridge at this place, under authority of an act of Congress ap- 
proved April 6, 1906, were approved January 8, 1907. 

Bridge of the Parkersburg and Ohio Bridge Company over Ohio 
River at Parkersburg, W. V a. — Authority for the construction of this 
bridge was granted by act of Congress approved December 17, 1872, 
as amended by act approved February 14, 1883. Plans for this 
bridge were considered by a Board of Engineers as required by law 
and were approved January 9, 1907. 

Bridge of the Alabama, Tennessee and Northern Railroad Com- 
pany over Tombigbee River at Stones Ferry, Tenn. — The construc- 
tion of this bridge is authorized by act of Congress apiDroved Januaiy 
14, 1907. Plans and map of location were approved J anuary 25, 1907. 

Bridge of the Kansas City, St. Joseph and Excelsior Springs Rail- 
way Company over Missouri River at Grand avenue, Kansas City, 
Mo. — Plans and map of location for the construction of a bridge 
at this locality, under authority of act of Congress approved May 16, 
1906, were approved February 11, 1907. 

Bridge of the Chicago, Lake Shore and South Bend Railway Com- 
pany over Calumet River near East Chicago and Gary, Ind. — The 
construction of this bridge was authorized by act of Congress 
approved February 5, 1907. Plans and map of location were 
approved February 16, 1907. 

Bridge of the Mobile Railway and Dock Company over a portion of 
Mobile Bay, from Cedar Point to Dauphin Island, Ala. — Plans and 
map of location of a bridge proposed to be built at this place, under 
authority of act of Congress approved February 5, 1906, ^vere ap- 
proved February 23, 1907. 

Bridge of Lake County^ Ind., over Calumet River at Columbia 
avenue in the city of Hammond, Ind. — Authority for the construc- 
tion of a bridge at this place was authorized by act of Congress 
approved February 5, 1907. Plans and map of "location were ap- 
proved March 12, 1907. 
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Bridge of the Kanawha Bridge and Terminal Comfamj over Kana- 
wha River at Charleston^ TF. Fa. — Plans and map of location of a 
bridge to be constructed under authority of act of Congress approved 
March 3, 1887, were approved April 5, 1907. 

Bridge of the Bellaire^ Benwood and Wheeling Bridge Company 
over Ohio River at Bellaire^ Ohio^ and Benwood^ TF. T^^a. — Plans for 
a bridge at this place were approved June 14, 1901. The plans were 
reapproved N'ovember 29, 1905, and plans in lieu thereof were ap- 
proved April 20, 1906, and reapproved April 24, 1907. 

Bridge of the Albany Railroad Bridge Company over Mississippi 
River at Clinton^ loioa^ by the Chicago and North-Western Railway 
Company,— reconstruction of the bridge at this place was author- 
ized by act of Congress approved February 6, 1907. Plans for its 
reconstruction were approved May 4, 1907. 

Bridges of Davidson County,^ Tenn.,^ over Cumberland River at 
Bparhman and Jefferson streets,^ Nashville^ Tenn, — Plans for the con- 
struction of these two bridges, under authority of act of Congress 
approved April 24, 1906, as amended by act of February 25, 1907, 
were approved May 8, 1907. 

Bridge of the Minneapolis^ St, Paid and Sault Ste, Marie Railway 
Company over the Mississippi River near Royalton,^ Minn. — Author- 
ity for the construction of a bridge at this place was granted by act 
of Congress approved February 1, 1907. Plans and map of location 
were approved May 8, 1907. 

Bridge of the Kentucky and West Virginia Bridge Company over 
Tug Fork of Big Sandy River at Williamson^ TF. V a. — Authority for 
the construction of a bridge at this place was granted by act of Con- 
gress approved February 27, 1907. Plans and map of location were 
approved May 21, 1907. 

Bndge of Allegheny County.^ Pa..^ over Allegheny River at Oak- 
mont and TIulton Ferry. — Authority for the construction of a bridge 
at this place was granted by act or Congress approved January 12, 
1907. Plans and map of location were approved June 11, 1907. 

Bridge of the Monongahela Connecting Railroad Company across 
Monongahela River at Pittsbtirg.^ Pa. — Authority for the construction 
of a bridge at this place was granted by act of Congress approved 
June 28, 1906. Plans and map of location were approved June 11, 
1907. 

Bridge of the Norfolk and Western Railroad Company over Poto- 
mac River at Sliepherdstown.^ W. Va. — Plans and map of location 
for a bridge to be built at this place under authority of act of Con- 
gress approved February 5, 1907, were approved June 26, 1907. 

Under the provisions of section 9 of the river and harbor act 
approved March 3, 1899, bridges may be built over navigable waters 
entirely within the limits of any State, under authority of legislative 
enactment of such State, when the plans and locations of the struc- 
tures are approved by the Secretary of War. Plans and maps of 
locations of the following bridges proposed to be erected under these 
provisions have been examined with a view to protection of the inter- 
ests of navigation and have been approved by the Secretary of War, 
and the local engineer officers have been furnished copies of the draw- 
ings and instruments of approval and charged with the supervision of 
construction of the bridges, so far as necessary, to see that they are 
built in accordance with the approved plans: 
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Bridge of the Virginia and Carolina Coast Railroad Company over 
Mackeys Creek at Mackeys Ferry ^ N. C. — Plans and map of location 
were approved July 11, 1906. 

Bridge of the Bay Counties Railway Company over Tolay Creek j 
in Sonoma County^ Cal. — Plans and map of location were approved 
July 14, 1906. 

Bridge of the Bay Counties Railway Company over San Rafael 
Creek^ ‘in Marin County.^ Cal. — Plans for the construction of a bridge 
at this locality were approved July 14, 1906. 

Bridge of the Bay Counties Railway Comjmny over Gallinas Creek^ 
in Marin County.^ Cal. — Plans and map of location were approved 
July 14, 1906. 

Bridge of the Bay Counties Railioay Company over Sonoma Creek 
in Sonoma County.^ Cal. — Plans and map of location were approved 
July 16, 1906. 

Bridge of the Bay Comities Railway Company over Novato Greek.^ 
in Marin County^ Gal. — Plans and map of location were approved 
July 16, 1906. 

Bridge of Lafayette and Suwanee counties.^ Fla.., over the Suwanee 
River at Branford.^ Fla. — Plans and map of location of a bridge to 
be built at this place were approved July 16, 1906. 

Bridge of the Chicago.^ MUwaukee and St. Paul Railway Company 
over Puyallup River near Tacoma., Wash. — Plans and map of loca- 
tion Avere approved July 16, 1906. 

Bridge of the Minneapolis and Rainy River Raihoay Company 
over Big Fork River., in Itaska County., Minn. — Plans and map of 
location Avere appro A^ed July 19, 1906. 

Bridge of the Vicksburg., Shreveport and Pacific Railway Com- 
pany over the Ouachita River at Monroe., Za.— rPlans for the recon- 
struction of this bridge were approved July 19, 1906. 

Bridges of the Chicago Junction Railway Company over South 
Fork of South Branch of Chicago River at Iron street and Center 
avenue and temporary bridge at West Thirty-ninth street., Chicago., 
III. — Plans and maps of location of these bridges were approved by 
the Secretary of War July 20, 1906. 

Bridge of the Elizaheth River Railroad Company over New Mill 
Greek., in Norfolk County^ Va. — Plans and map of location Avere ap- 
proA^ed July 20, 1906. 

Bridge of Hudson County., N . o ver Hackensack River at Jersey 
City. — Plans for reconstruction of this bridge Avere approved Julv 20, 
1906. 

Bridge of the Washington and Vandemere Railroad Company over 
South Creek., near Aurora., N . G. — Plans and map of location Avere 
approved July 26, 1906. 

Bridge of Essex and Hudson counties.^ N. over Passaic River at 
Passaic and East Passaic. — Plans for reconstruction of this bridge 
and for a temporary foot bridge were approved July 26, 1906. 

Bridge of Braxton County y W. Fa., over Elk River cut Frametown^ 
IF. F'a.— Plans for the construction of this bridge were approved 
July 31, 1906. 

Bridge of the Beaumont., Sour Lake and Western Railway Com- 
pany over Trinity River^ Texas. — Plans and map of location were 
approved August 7, 1906. 
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Bridge of the Bowie Lumber Company {Limited') over Bayou 
Cabanosso {Grand Bayou) ^ La, — Plans and map of location were 
approved August 7, 1906. 

Bridge of the^ Oregon Electric Railway Gom^mny over Willamette 
River near Wilsonville,^ Oreg, — Plans and map of location were 
approved August 8, 1906. 

Bridge of the Mobile and Ohio Railroad Company over Ohaw 
(Kashaskia) River near Baldwin,^ 111, — Plans for rebuilding the exist- 
ing bridge at this place were approved May 17, 1906, and new plans 
in lieu of those approved May 17, 1906, were ai3proved August 8, 

Bridge of the Boxithern Railway Company over Flolston River at 
Brabsons Ferry ^ Tenn. — Plans and map of location were approved 
August 10, 1906. 

Bridge of Union Parish over Bayou D'^Arbonne at Cox Ferry,, La . — 
Plans and map of location were approved August 10, 1906. 

Bridge of the Colorado Southern., New Orleans and Pacific Rail- 
road Company over the Atchafalaya River near Melville^ La. — Plans 
and map of location of a bridge proposed to be built at this place 
were approved August 15, 1906. 

Bridge of the Morgans Louisiana ojnd Texas Railroad and Steam- 
ship Company over Lake Bijeau., in St. Martin Parish,, T^a. — Plans 
and map of location of a bridge proposed to be built at this place were 
approved August 16, 1906. 

Bridge of the Morgans Louisiana and Texas Railroad, and Steam- 
ship Company over Bayou des Ourse^ in St, Martin Parish^ La , — 
Plans and map of location of a bridge proposed to be built at this 
locality were approved August 17, 1906. 

Bridge of the Central Neio England Railway Company over the 
Hudson River at Poughkeepsie., N . Y. — Plans for the reconstruction 
of this bridge were approved by the Secretarv of War August 17, 
1906. 

Bridge of the Morgans Louisiana and Texas Railroad and Steam- 
ship Company over Bayou Choctaw,, in West Baton Rouge Parish. 
La. — Plans and map of location were approved August it, 1906. 

Bridge of the city of Everett,, Wash.,, over Snoho7yiish River,, at 
Everett. — Plans for reconstruction of this bridge were approved Au- 
gust 21, 1906. 

Bridge of the Los Angeles Dock and Termmal Company over Cer- 
ritos Slough at Long Beach,, Cal. — Plans and map of location for a 
bridge at this place were approved August 22, 1906. 

Bridges of George /. Hammond et al. across the North and South 
forks of Kentucky River at Beatty ville,, Ky. — Plans and map of loca- 
tions were approved August 29, 1906. 

Bridge of the city of Peoria,, III.,, over Illinois River at Peoria 
(lower free wagon bridge ), — Plans for this bridge were approved 
August 30, 1906. 

Bridge of the Norfolk and Southern Railroad Company over 
Pungo River at Bellhaven,, N. C . — ^Plans and map of location of a 
bridge proposed to be built at this place were approved August 31, 
1906. 

Bridge of the Southern Pacific Company over Newark Slough near 
Potrero Point. San Francisco Bay^ California. — Plans and map of 
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location of a bridge to be built at this place were approved September 
6, 1906. 

Bridge of the Long Island Railroad Company over Fosters Meadow 
Canal^ "New Torh. — Plans for this bridge were approved September 8, 
1906. 

Bridge of Vencmgo County, Pa,^ over Allegheny Ri/eer at Kenner- 
dell. — Plans for the construction of this bridge were approved J anu- 
ary 13, 1903. ' Plans in lieu thereof were approved June 13, 1906, and 
September 13, 1906. 

Bridge of Jones County^ N , C.^ over Trent River ^ at Pollohsville,^ 
N, C. — Plans for the reconstruction of this bridge were approved 
September 13, 1906. 

Bridge of the Delta Southern Railway Company across Bear 
Creeh^ between Sunfloioer and W ashington counties^ Miss, — Plans for 
the construction of this bridge were approved September 27, 1906. 

Bridge of the Seattle Electric Company over East and West loater- 
ways of Elliott Bay at Seattle and West Seattle^ Wash, — Plans and 
map of location were approved September 27, 1906. 

Bridge of Craven County,^ N , 6^., over Neiise River at or near Maple 
Cypress,^ N, C, — Plans and map of location were approved October 
2, 1906. 

Bridge of Manatee County^ Fla,,^ over Braden Creek, — Plans and 
map of location of a bridge proposed to be built at this place were 
approved October 11, 1906. 

Bridge of the Chicago and North-Western Railway Company over 
the North Branch of Chicago River near Kinzie street^ Chicago,^ 
III. — Plans for the reconstruction of this bridge were approved 
October 11, 1906. 

Bridge of the Chicago,^ Milwaukee and St, Paid Railway Company 
over the North Branch of Chicago River^ near Kinzie street,^ Chicago,^ 
III. — Plans for the construction of a bridge at this place were ap- 
proved October 11, 1906. 

Bridge of the city of Chicago across the North Branch of Chicago 
River ^ near Kinzie street,, Chicago,, III , — Plans for reconstruction of 
this bridge were approved October 12, 1906. 

Bridge of Lafayette and Swwanee counties,, Fla.,, over the Suwanee 
River at LurayvUle,, Fla. — Plans and 'map of location of a bridge to 
be built at this locality were approved October 12, 1906. 

Two bridges of the Brooklyn Rapid Transit Company over Coney 
Island Creek,, at Coney Island^ N. P.— Plans for reconstructing these 
two bridges were approved October 13, 1906. 

Bridge of the Munfordville Bridge Company over Green River at 
Munfordville,, Ky. — Plans and map of location of a bridge to be built 
at this locality were approved October 25, 1906. 

Bridge of the city of Aberdeen over Elliott Slough,, at Aberdeen,, 
Wash. — Plans and map of location for this bridge were approved 
October 26, 1906. 

Bridge of the Tampa Terminal Company over Hillsboro Bay at 
Tampa,, Fla, — Plans and map of location were approved October 26, 
1906. 

Bridge of Laporte County, over Trail Greek, at FranMin street, 
Michigan City, hid. — Plans for the reconstruction of this bridge were 
approved October 27, 1906. 
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Bridge of the New Torh^ New Haven and Hartford Railroad Com- 
pany over Niantic River ^ at East Lyme^ Conn. — Plans for the con- 
struction of a bridge at this place were ap|)rovecl October 30, 1900. 

Bridge of the city of Appleton^ Wis,, across United States {Fox 
River) canal at J ohn street. — Plans for reconstruction of this bridge 
were approved hToveniber 3, 1906. 

Bridge of Greene County., Miss.., over Chichasahay River at Aver as 
Crossing., Miss. — Plans and map of location of a bridge to be built 
at this jDlace were approved November 3, 1906. 

Bridge of the Virginia and Carolina Coast Railroad Courpany over 
Bay River near Bayhoro^ N. C. — Plans and map of location were 
approved November 3, 1906. 

Bridge of the Atlantic City and Ocean City Railroaxl Company 
over Great Egg Bay., loetioeen Somers Point and Ocean City., N . J . — 
Plans and map of location were approved November 3, 1906. 

Bridge of the New Fork., New Haven and Hartford Railroad Com- 
pany over West River at New Haven., t76>nn.— Plans for the recon- 
struction of this bridge were approved November 5, 1906. 

Bridge of the San Pedro., Los Angeles and Salt Lake Railroad 
Company over Cerritos Slough at Long Beach., Cal. — Plans for the 
reconstruction of this bridge were approved November 7, 1906. 

Bridge of the New York., New Haven and Hartford Railroad Com- 
pany over Duck River at'Lyme., Conn. — Plans for the reconstruction 
of this bridge were approved November 8, 1906. 

Bridge of the Southern Pacific Company across southern part of 
San Francisco Bay., at Dumbarton or Potrero Point., Cal. — Plans for 
the construction of this bridge were approved November 14, 1906. 

Bridge of the city of New London., Conn.., over Winthrop Cove at 
Crystal avenue. — Plans for rebuilding existing bridge were approved 
November 14, 1906. 

Bridge of the counties of Nansemond and Southampton over Black- 
water River at South Qttay^ Va. — Plans and map of location were 
approved November 14, 1906. 

Bridge of the John L. Roper Lumber Company over Trent River 
at Polloksville., N . C. — Plans and map of location of a bridge pro* 
posed to be constructed at this place were approved by the Secretary 
of War November 20, 1906. 

Bridge of the city of Chicago., 111.., over the North Branch Canal of 
Chicago River at North Hoisted street, — Plans and map of location 
were approved June 23, 1905. Modified plans were approved Novem- 
ber 20, 1906. 

Bridge of the Atlantic Shore Line Railway Company over Cape 
Neddick River in the town of York., Me. — Plans and map of location 
of a bridge at this place were approved November 21, 1906. 

Bridge of the Chicago., Milwaukee and St. Paid Railway Company 
over Burnhams Caned., Mihvaukee, Wis. — Plans for the reconstruc- 
tion of this bridge were a|)proved November 23, 1906. 

Bridge of the Holston River Railway Company over Holst on River 
near Millers Island, about S miles below Surgoinsville, Tenn. — Plans 
and map of location of a bridge to be built at this place were approved 
November 28, 1906. 

Bridge of the city of Charleston, W. Va., over Elk River at Vir- 
ginia street, Charleston, W. V a. — Plans for the reconstruction of this 
bridge were approved December 3, 1906. 
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Bridges of the Norfolk and Southern Railroad Gonvpamj over Albe- 
marle 'Sound and Johnson and Mackeys creeks^ N. 0 , — Plans and 
maps of location of bridges proposed to be built at these places were 
approved December 6, 1906. 

Bridge of Southern Railway Company over Ganey Fork^ River at 
Buffalo Y alley ^ Tenn, — Plans for reconstruction of this bridge were 
approved December 11, 1906. 

Bridges of the Virginia and Carolina Coast Railroad Company 
over Smiths Greek at Oriental^ and Adams Greek at Y'inthrop^ 
iV. G . — Plans and map of location were approved December 12, 1906. 

Bridge of the Portland and Seattle Raihoay Gom/pany over Colum- 
bia Slough {of- Columbia River) at Vancouver^ — Plans and 

map of location were approved December 12, 1906. 

Bridge of the New York Central and Hudson River Railroad Com- 
pany over Doodletotm Eighty or Greeks N , Y . — Plans for the recon- 
struction of this bridge were approved December 13, 1906. 

Bridge of the Oregon and W asKington Railroad Company over 
PuyaUup River near Tacoma^ Wash, — Plans and map of location 
were approved December 21, 1906. 

Bridge of the Baltimore and Ohio Railroad Company over Grand 
River at Painesville,^ Ohio , — Plans for the reconstruction of this 
bridge were approved December 22, 1906. 

Bndge of the New York^ Neio Haven and Hartford Railroad Com- 
pany over Winthrop Gove at New London^ Conn, — Plans for recon- 
struction of an existing bridge w^ere approved January 2, 1907. 

Bridge of the Ensley SoutReim Railway Company over Locust Fork 
of Black Warrior River near Short Creek,) Ala , — Plans and map of 
location were approved January 5, 1907. 

Bridge of Messrs, Shadle and Auchmuty over Elk River near 
Yankeednm , TF. Va, — Plans and map of location were ajpproved 
January 11, 1907. 

Bridge of the Kansas City Belt Railway Company over liaw 
(Kansas) River at Kansas City,) Kans , — Plans for reconstruction of 
this bridge were approved September 19, 1905, the approval being 
subsequently amended by instrument dated December 2, 1905, and 
modified plans were approved January 11, 1907. 

Bridge of the city of Tacoma over the City waterway at South 
Eleventh street,) Tacoma,) Wish , — Plans for the reconstruction of this 
bridge were approved January 11, 1907. 

Bridge of Perry County^ Miss,,, over Leaf River near Beaumont,) 
Miss, — Plans and map of location were approved Januaiy 16, 1907, 

Bridge of the city of Toledo over the Maumee River at Cherry and 
Main streets^ Toledo,) Ohio , — Plans for the reconstruction of this 
bridge -were approved January 22, 1907. 

Bridge of the Northern Pacifiu Railway Company over St, Louis 
Bay between Duluth,) Minn,,) and Superior, Wis, — Plans for the re- 
construction of this bridge Avere approved January 22, 1907. 

Bridge of the Tampa Northern Railroad Company over Hillsboro 
River,) Florida,) about 11 miles above its mouth.— and map of 
location were approved Januar^^ 25, 1907. 

Bridges of the Tampa Northern Railroad Company over an inlet 
of Hillsboro Bay,, near Tampa,) Fla, — Plans and map of location of 
five bridges were approved January 28, 1907. 

Bridge of^ the city of Milwaukee,, Wis,^^ over South Menominee 
Canal at First avenue.— ’PUns fov rebuilding an existing structure 
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were approved July 26, 1905, and plans in lieu thereof were approved 
January 31, 1907. 

Bridge of Delaware County^ Pa,^ over Darby Creek at Media . — 
Plans and ma|i of location wwe approved January 31, 1907. 

Bridges of the Galveston.^ Harrisburg and San Antonio Railway 
Company over Clear Creek and Dickinson Bayou., Texas. — Plans for 
the reconstruction of these bridges Avere approved January 31, 1907. 

Bridge of the Colorado Southern.^ New Orleans and Pacific Rail- 
road Company over Bayou Courtableau in St. Landry Parish.^ La . — 
Plans and map of location were approved May 25, 1906 ; modified 
plans Avere approved February 2, 1907. 

Bridge of the New ForZ-? Central and Hudson River Railroad Com^- 
pany over Wappinger Creek at New Hamburg.^ N . Y . — Plans for the 
construction of this bridge Avere approved February 7, 1907. 

Bridge of the Portland and Seattle Railway Company over 
Klickitat River^ Washington. — Plans and map of location AA^ere ap- 
pro A^ed February 9, 1907. 

Bridge of the Portland arid Seattle Railway Company over Little 
White Salmon River ^ W ashing ton.— PI mis and map of location were 
approA^ed February 9, 1907. 

Bridge of the Portland and Seattle Railway Company over White 
Salmon River^ W ashington. — Plans and map of location Avere ap- 
pro A^ed February 9, 1907. 

Bridge of the county of La Salle and towns of Deer Park and 
TJtica.^ III..) over the Illinois River at Utica. — Plans and map of loca- 
tion Avere approved February 16, 1907. 

Bridge of the Illinois and Northern Railway Company over the 
West Fork) South Branch) Chicago River) at Central Park avenuC) 
GhicagO) III. — Plans for the reconstruction of this bridge were ap- 
proved February 23, 1907. 

Bridge of the Portland and Seattle Railway Company over Wind 
River) Washington. — Plans and map of location were approved Feb- 
ruary 26, 1907. 

Bridge of the Lake Charles and Northern Railroad Company over 
Calcasieu River in Calcasieu Parish) La. — Plans and map of location 
Avere approA^ed February 26, 1907. 

Bridge of the Long Island Railroad Company over Fosters Meadow 
{Hook Creek) Canal) New York. — Plans and map of location Avere 
approved February 26, 1907. 

Bridge of the Baltimore) Chesapeake and Atlantic Railway Com- 
pany over Sinepuxent Bay at Ocean City) Md. — Plans for the recon- 
struction of this bridge were approved February 28, 1907. 

Bridge of the Baltimore and Ohio Railroad Company over Ridley 
Creek near Chester Pa. — Plans for the reconstruction of this bridge 
Avere approved March 2, 1907. 

Bridge of the city of Manitowoc ) Wis.) over Manitowoc River at 
Park and Center streets. — Plans for this bridge were approA^ed March 
4:, 1907. 

Bridge of the Carthage and Granville Bridge Company over Caney 
Fork River at Ballards Ferry) Tennessee. — ^Plans and map of location 
were approved March 6, 1907. 

Bridge of Skagit County over Swinomish Slough near La Conner) 
Plans and map of location were approA^ed March 6, 1907. 
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Bridge of Georgetown and WUliamsburg counties^ S. C'., across 
Mingo {or Blach Mingo) Creek at Mingo (or Black Mingo) 
Bridge, — Plans and map of location were approved March 12, 1907. 

Bridge of PacifiG County over Ellis Slough near Raymond,^ 
Wash, — Plans and map of location were approved March 14, 1907. 

Bridge of the Parkersburg and South Side Bridge Corny any over 
Little Kanawha River at Parkersburg,^ TF. Y a. — Plans and location 
of a bridge at this place were approved March 15, 1907. 

Bridge of Greene County over Ghickasahay River at Millers F err y,^ 
Mississippi, — Plans and map of location were approved March 18, 
1907.^ 

Bridge of William H, May et al, over Levisa Fork of Big Sandy 
River at Prestonburg ,, Ky, — Plans and map of location were approved 
March 18, 1907. 

Bridge of the city of Chicago over the West Arm of the South 
Fork of the South Branch of the Chicago River at Ashland ave^vue,^ 
Chicago^ III. — Plans and map of location were approved March 20, 
1907. 

Bridge of Iberville Parish,^ La,,^ over Bayou Plaquemine at Plaque- 
mine^ La, — Plans for the reconstruction of this bridge were approved 
March 25, 1907. 

Bridge of Fayette GountyyPo..,, over Cheat River at Point Marion 
and Springhill, — Plans and map of location were approved March 26, 
1907. 

Bridge of Great Northern Railway Company {interstate bridge) 
over St. Louis Bay, between Rices Point and Connors Point, Duluth 
Harbor, Minnesota , — Plans for reconstruction of this bridge were ap- 
proved Ajiril 1, 1907. 

Bridge of St. Tammany Parish over Bayou Vincent at Slidell, 
La. — Plans and map of location were approved April 3, 1907. 

Bridge of Ghehalis County over Humptulips River, W ashington , — 
Plans and map of location were approved April 3, 1907. 

Bridge of Ghehalis County over Higgins Slough, W ashington , — 
Plans and map of location were approved April 3, 1907. 

Bridge of Lafayette Parish, La., over Bayou Vermilion at Dormas 
Broussard Crossing. — Plans for the reconstruction of this bridge were 
approved April 4, 1907. 

Bridge of the Beaverton and Willsburg Railroad Company over 
Willamette River at Oswego, Oreg. — ^^Plans and map of location were 
approved April 5, 1907. 

Bridge of York County, Me,, over York River at York. — Plans and 
map of location were approved April 11, 1907. 

Bridge of the Big Fork and International Falls Railway Company 
over Little Fork River near Little Fork, Minn, — Plans and map of 
location were approved April 16, 1907. 

Bridge of the Pittsburgh, Fort Wayne and Chicago Railway Com- 
pany over the South Branch of Chicago River at Stewart avenue, 
Chicago, III. — Plans for the reconstruction of a bridge at this place 
were approved April 17, 1907. 

Bridges of the Northern Paciftc Railway Company over Hoquiam 
River at Hoquiam, Wash., arid over Wishka River at Aberdeen, 
TF (25A.— Plans for the reconstruction of these bridges were approved 
April 20, 1907. 
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Bridge^ of the Northern Electric Company over Sacramento River 
near Chico Landing^ California , — Plans and map of location were 
approved April 29, 1907. 

Bridge of the Oregon and Washington Railroad Company over 
Lake River near Ridgefield,^ Wash. — Plans and map of location were 
approved May 3, 1907. 

Bridge of the Oregon and W ashington Railroad Company over 
Cowlitz River near Olegua,^ Wash. — Plans and map of location were 
approved May 3, 1907. 

Bridge^ of the Oregon and Washington Railroad Company over 
Lewis River near W oodland.^ Wash. — Plans and map of location were 
approved May 4, 1907. 

Bridge of the Inman-Poulsen Logging Company over Coal Creeh 
Slough near the mouth of Coal Creeh.^ W ashington. — Plans and map 
of location were approved May 4, 1907, 

Bridge of the Boston and Maine Railroad Company over Piscata- 
qua River at Dover Pointy N. LI. — Plans for the reconstruction of 
this bridge were approved May 6, 1907. 

Bridge of Lee County.^ Fla.., over Caloosahatchee River at Denaud . — 
Plans and map of location were approved May 8, 1907. 

Bridge of the Memphis., Paris and Gulf Railroad Company over 
Little River near Folmina (White Cliffs)., Ark . — Plans and map of 
location were ajoproved May 9, 1907. 

Bridge of the town of Southport over Deckers Cove., Maine . — ^Plans 
and map of location were approved May 10, 1907. 

Bridge of the East Carolina Railway over Contentnia Creek at 
Hookerton., N. C . — Plans and map of location for a bridge proposed 
to be built at this place were approved May 11, 1907. 

Bridges of Anne Arundel County., Md.., over Traceys Creek and 
Rock Hole Greeks at the head of Herring Bay., in vicinity of Traceys 
Landing. — Plans and map of locations or bridges proposed to be built 
at these places were approved May 11, 1907. 

Bridge of the Erie Railroad Company (Neto York and Greenwood 
I^ake Railway Company) over Hackensack River near Snake Hill., 
N. J. — Plans for the reconstruction of this bridge were approved 
May 15, 1907. 

Bridge of Barnstahle County over Bass River at Yarmouth and 
Dennis., Mass. — Plans for the reconstruction of a bridge at this place 
were approved May 15, 1907. 

Bridge of Iheria Parish over Bayou Teche at Sarah plantation., 
Louisiana . — Plans and map of location were approved May 21, 1907. 

Bridge of J. N. Pharr <& Sons (Limited) across Bayou Teche at 
Sorrell plantation., Louisiana . — Plans and map of location were ap- 
proved May 22, 1907. 

Bridge of Woodruff County., Ark.., over Cache River ol Cotton- 
plant., Ark.—PlMis and map of location of this bridge were approved 
May 22, 1907. 

Bridge of the George Orhin Bridge Company ^ over Chartiers Creek 
at McKees Rocks., Pa . — ^Plans and map of location of a .bridge at this 
place were approved May 27, 1907. 

Bridge of the city of Racine., Wis.., over Root River at Herrick and 
Lafayette avenues.— PI mis and map of location were approved May 
28, 1907. 
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Bridge of Duval County over MeGirts Creeh^ Florida , — Plans and 
map of location were approved May 28, 1907. 

Bridge of E, SheTby Sanders over Bayou Teche at Bayside plan- 
tation^ near Jeanerette^ La , — Plans and map of location were ap- 
proved June 1, 1907. 

Bridge of Suffolk County^ N, P"-, over the Shmneeoek and Peconic 
Canal — and map of location were approved June 11, 1907. 

Bridge of the Baltimore and Ohio Railroad Company over Sus- 
quehanna River at Havre de Grace,, Md , — Plans for rebuilding an 
existing structure were approved June 19, 1907. 

Bridge of the Grays Harbor and Puget Sound Railway Company 
over Chehalis River at Aberdeen^ Wash . — ^Plans and map of location 
were approved June 20, 1907. 

Bridge of the Georgia and Florida Railway over Altamaha River., 
Georgia . — Plans and map of location were approved June 28, 1907. 

Bridge of Paciftc County., Wash.., across Wilson Creek at ^¥iTlapa., 
Wash . — Plans and map of location were approved »June 28, 1907. 

BRIDGES OBSTRUCTING NAVIGATION. 

Under the requirements of section 18 of the river and harbor act 
approved March 3, 1899, the Secretary of War notified the persons, 
corporations, or associations owning or controlling certain bridges 
obstructing navigation, after giving them a reasonable opportunity to 
be heard, to so alter said bridges as to render navigation through or 
under them reasonably free, easy, and unobstructed, specifying in the 
notice the alterations required to lie made and prescribing a reasonable 
time in which to make them, as follows : 

Bridge of the city of Ludington., Mich.., over a channel of Lud/vng- 
ton Harbor at Washington street . — Notice dated August' 10, 1906, 
served on the mayor August 20, 1906. Specified alterations to be 
completed on or before June 1, 1907. 

Bridge of the Rutland Railroad Company over a channel in Lake 
Chamylain known as ^^The Gutf^ between Thromps Point., South 
Hero Island., and- Bow Arrow Point., North Hero Island., Vermont . — 
Notice dated August 9, 1906, served on the company August 17, 1906. 
Specified alternative alterations to be completed on or before Decem- 
ber 31, 1907, or Avithin four months from date of serAuce of notice, 
respectively. 

Bridge of the New York Central and Hudson River Railroads Com- 
pany over W appmger Creek., New York . — Notice dated October 12, 
1906, serATd on the company October 22, 1906. Specified alterations 
to be completed on or before six months from date of service of notice. 

Bridge of the Williamsport Bridge Company and Washington and 
Allegheny counties., Pa.., over Monongahela River at Monongahela., 
Pa . — Notices dated October 10, 1906, served on the company October 
15, 1906, and on the county commissioners October 16 and 17, 1906, 
respectively. Specified alterations to be completed on or before two 
3Tars from date of service of notice. 

Bridge of the Baltimore and Ohio Railroad Company {Parkers- 
burg Branch Railroad Company) over Ohio River at Parkersburg, 
IF. Fa., and Belpre^ Ohio . — Notice dated November 7, 1906, served on 
the company November 12, 1906. Specified alterations to be com- 
pleted on or before December 1, 1908. 
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Bridge of the San Pedro^ Los Angeles and Salt Lake Railroad 
Gomgxiny over San Gabriel {Los Angeles) River at Long Beach^ 
Cal, — Notice dated November 28, 1906, served on the company Decem- 
ber 11, 1906. Specified alterations to be completed on or before nine 
months from date of service of notice. 

Bridge of the Seaboard Air Line Railway Company over Savannah 
River at Hutchinson Island^ Savannah,^ Ga, — Notice dated January 
5, 1907, served on the first vice-president February 21, 1907. Speci- 
fied alterations to be completed within eighteen months from date of 
service of notice. This time was subsequentlv extended to July 1, 

1909. ^ 

Bridge of the Sturgeon Bay Bridge Company and the Ahnapee 
and Western Railway Company over Sturgeon Bay at Sturgeon Bwip 
Wis. — -Notices dated March 25, 1907, served on the companies April 8 
and 16, 1907, respectively. Specified alterations to be completed on 
or before one year from date of service of notice. 

Bridge of Salem County,^ N. /., over Salerrh Creek at Com\se Land- 
ing, — Notice dated April 2, 1907, served on the board of chosen free- 
holders April 13, 1907. Specified alterations to be completed on or 
before July 1, 1908. 

Bridge of the New York,^ Susquehanna and Westeim Railroad Com- 
pany over Over peck Creek at Ridgefield Parl% N, J, — Notice dated 
May 25, 1907, served on the company May 31, 1907. Specified altera- 
tions to be completed on or before July 1, 1907. 

Bridge of the city of Green Bay,) Wis.^ over Fox River at Mason 
street. — Notice dated June 24, 1907, served on the mayor July 28, 
1907. Specified alterations to be completed on or before March 15, 

1910. 

STRUCTURES OTHER THAN BRIDGES IN THE NAVIGABLE WATERS 
OF THE UNITED STATES. 

Pursuant to the provisions of sections 9 and 10 of the river and har- 
bor act of March 3, 1899, and of certain special acts of Congress, 
numerous applications for permission to build structures of various 
kinds other than bridges (such as dams, wharves, dolphins, booms, 
weirs, etc.) in the navigable waters of the United States have been 
examined with a view to the protection of navigation interests. 

Upon the recommendation of the Chief of Engineers permits have 
been granted by the Secretary of War for the erection of a number of 
such structures, but specific reference is not deemed necessary except 
in the following cases : 

Dam of the Capital City Improvement Company across Missouri 
River in vicinity of Buck Rapids Montana. — Construction of this 
dam was authorized by act of Congress approved April 12, 1906. 
Plans and map of location were approved August 17, 1906. 

Dam of the State of Massachusetts across Mystic River near Cra- 
doek Bridge^ Medford, — Under the provisions of section 9 of the river 
and harbor act of March 3, 1899, plans for a dam at this place were 
approved September 6, 1906, 

Dam of the St. Cloud Electric Power Company across Mississippi 
River at Augiista. Minn. — Construction of this dam was authorized 
by act of Congress approved June 28, 1906. Plans and map of loca- 
tion were approved February 2, 1907, 
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Dam of the Sauk Rapids Water Power Company in Mississippi 
River at Sauk Rapids^ Construction of this dam was author- 

ized by act of Congress ^proved February 26, 1904, as amended by 
act of March 2, 1907. Plans and map of location were approved 
February 11, 1907. 

Dam of Samuel S\ Davis in Rock River at Carrs and Vandruffs 
islands^ III, — Construction of this dam was authorized by act of 
Congress approved May 1, 1906. Plans and map of location were 
approved February 16, 1907. 

Dam of the C hoctaiohatchee Power Company in C hoctawhatcJiee 
River near Newton^ Ala, — Construction of this dam was authorized 
hj act of Congress approved April 5, 1906. Plans and map of loca- 
tion were approved April 2, 1907. 

Da?n of the Susquehanna Power Company across Susquehanna 
River near Conowingo^ Md. — Under the provisions of section 9 of the 
river and harbor act of March 3, 1899, plans for a dam at this place 
were approved April 9, 1907. 

Dam of the Berrien Springs Power and Electric Company across 
St, Joseph River near Berrien Springs,^ Construction of this 

dam was authorized by act of Congress approved April 5, 1906. 
Plans and map of location were approved April 19, 1907. 

Dam of the Beltrami Electric Light and Power Company {sue- 
cessor to Kirhy Thomas,^ E, J, Swedback^ and M, A, Spooner) across 
Mississippi River at Bemidji,^ Minn, — General plans for construction 
of this dam under authority of act of Congress approved March 3, 
1905, were approved March 2, 1906. Detailed plans were approved 
April 29, 1907. 

W ater-power canal,^ etc,,^ of the Davenport Water Power Company 
in Mississippi River at Rock Island Rapids,, in Scott County,, Iowa , — 
Plans for construction of these works under authority of act of Con- 
gress aj)proved April 5, 1904, as amended by act of February 5, 1907, 
were approved June 11, 1907. 

Lock and dam of the Atchafalaya and Lafourche Basin levee 
hoards of Louisiana in Bayou Lafourche, — Plans for construction of 
a lock and dam at this place under the provisions of the river and 
harbor act of June 13, 1902, were approved by the Secretary of War 
December 17, 1902, and November 20, 1903. (See Annual Eeport of 
the Chief of Engineers for 1904, p. 709.) The limit of time for re- 
moval of the temporary dam and the construction of locks was 
extended by the river and harbor act of March 2, 1907, to Januarv U 
1910. 

MISCELLANEOUS. 

[Public works not provided for in acts making apropriations for the construction, repair, 
and preservation of works on rivers and harbors.] 

BRIDGES AT W^ASHINGTON, D. C. 

Operations under this head were in the charge of Maj. Spencer 
Cosby, Corps of Engineers. 

1, Repair of the Aqueduct Bridge across Potomac River, — fa) Pier 
No. 5, — The District of Columbia appropriation act approved July 1, 
1902, contained the following item : 

Repairs to Aqueduct Bridge: For construction of pier numbered five of the 
Aqueduct Bridge across the Potomac River at Georgetown, District of Columbia, 
to be expended under the direction of the Secretary of War, sixty-five thousand 
dollars. 
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Under the above authority a contract was made on April 22, 1903, 
for the complete reconstruction of pier No. 5. Work was started in 
the summer of 1903 and completed in December, 1904. Some diffi- 
culties were ei\coimtered during the pumping out and making water- 
tight of the cofferdam, but no very serious delays occurred. 

The scheme of repair was radical, consisting of the entire removal 
of the old nibble masonry pier within a cofferdam built around it and 
its reconstruction of first-class ashlar masonry. 

No interruption to bridge traffic was caused by the rebuilding 
operations. 

More extended information will be found in the Annual Eeport for 
1905. 

A thorough examination of the pier below water was made by a 
diver in January, 1907, in connection with the examination of the old 
piers. Pier No. 5 was found to be in perfect condition. The balance 
remaining from the above appropriation being no longer needed for 
this pier. Congress was asked to authorize its expenditure, together 
with the balance remaining from the appropriation for the recon- 
struction of pier No. 4, for the periodical examination and repair of 
the remaining jDiers. This expenditure was authorized by item 
included in the District of Columbia appropriation act approved 
March 2, 1907. 

July 1, 1906, balance unexpended $1, 612. 09 

June 30, 1907, amount expended during fiscal year, for maintenance of 

improvement 51. 20 

July 1, 1907, balance unexpended f? 1, 560. 89 

(&) Refair of pieTS . — Congress by joint resolution approved July 
1, 1902, enacted as follows : 

That the Secretary of W"ar be, and he is hereby, authorized to spend an 
amount not exceeding three thousand dollars from the balance of appropria- 
tions made for the reconstruction of pier number four of the Aqueduct Bridge, 
District of Columbia, for the purpose of the examination of, and immediate 
temporary repairs to, the remaining piers of said bridge in cases of need aris- 
ing from flood or ice. 

The act of Congress approved March 2, 1907, making appropria- 
tions for the expenses of the government of the District of Columbia 
for the fiscal year ending June 30, 1908, contains the following item: 

And the unexpended balance, amounting to about fourteen thousand dollars, 
of the appropriations for the reconstruction of piers numbered four and five of 
said bridge is hereby reappropriated and made available for the periodical 
examination of the remaining piers of the bridge and making of such repairs 
as may be found necessary. 

Examinations of the piers by diver and such minor repairs as were 
found necessary have been made from time to time. 

The last examination, made in December, 1906, and J anuary, 1907, 
showed that most of the old piers were in need of repairs. The por- 
tions of these piers below water, with the exception of pier No. 1, 
the reconstruction of which was otherwise provided for, were re- 
paired during April and May, 1907, and left in as good condition as 
practicable. 

a Reappropriated by act of March 2, 1907, consolidated, and carried to “ Exam- 
ination and repair of piers, etc.” 
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EXAMINATION AND KEPAIB OE PIERS, ETC. 

Balances transferred from piers 4 and 5 under act approved March 


2, 190T .$15,740.77 

June 30, 1907, amount expended during fiscal year , 687.40 

July 1, 1907, balance unexpended . 15, 053. 37 

July 1, 1907, outstanding liabilities 44. 50 

Julj’ 1, 1907, balance available 15, 008. 87 

PIER NO. 4. 

July 1, 1906, balance unexpended $12, 437. 11 

June 30, 1907, amount expended during fiscal year 51, 20 

,Tuly 1, 1907, balance unexpended « 12, 385. 91 

PIER NO. 4, ETC. 

July 1, 1906, balance unexpended $2, 213. 37 

June 30, 1907, amount expended during fiscal year 419. 40 

July 1, 1907, balance unexpended «1, 793. 97 


(c) Pier No, 1. — The District of Columbia appropriation act ap- 
proved March 2, 1907, contains the following item : 

Aqueduct Bridge : For reconstruction of pier numbered one of the Aqueduct 
Bridge across the Potomac River at Georgetown, District of Columbia, to be 
expended under the direction of the Secretary of War, eighty thousand dollars. 

An examination made in January, 1907, showed this pier to be in 
such condition that it was considered impracticable to repair it 
satisfactorily. 

The above appropriation, or so much thereof as may be necessary, 
is to be applied to the removal of the present pier to bed rock and 
the building of a new and stronger pier in its place, the work to be 
done by contract. 

Plans and specifications have been prepared and the work adver- 
tised. Proposals will be opened July 11, 1907. 

Amount appropriated by District of Columbia appropriation act ap- 


proved March 2, 1907 $80, 000. 00 

July 1, 1907, balance unexpended 80,000.00 

(See Appendix F F F 1.) 


Highway bridge across Potomac River at W ashington,^ D, 0 , — 
(a) Construction, — Section 12 of the act of Congress approved Febru- 
ary 12, 1901, provides for the construction of a highway bridge to 
replace the existing Long Bridge, and appropriated the sum of 
$568,000 for the purpose. 

By authority of the Secretaiy of War a Board of Engineers was 
constituted to select a site and to formulate plans, specifications, and 
estimates for the bridge. The Board submitted a report, dated Octo- 
bei’ 25, 1901, which was transmitted to Congress for its information. 
It is printed at page 2652 of the Annual Eeport of the Chief of Engi- 
neers for 1902. 


Reappropriated by act of March 2, 1907, consolidated, and carried to “Ex- 
amination and repair of piers,’’ etc. 
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The Board presented two plans, one for $575,000 and one for 
$996,000. 

CongTCss, by act of July 1, 1902, authorized the increase of the 
limit of cost of the structure to $996,000, but no actual aclditioiial 
appropriation was made. 

Bids for the construction of the bridge across the main river were 
opened first on March 27, 1903, and all being in excess of the ainount 
available ■were rejected. 

As a result of the second bidding of July 25, 1903, on slightly 
revised plans and specifications, an agreement was entered into on 
August 29, 1903, for the.erection of the bridge, the contract calling for 
its completion by February 12, 1905, in accordance with the require- 
ments of the act of July 1, 1902. 

By authority of the Secretary of War a Board of Engineer officers 
was constituted, consisting of the officer in charge of public buildings 
and grounds, the district engineer, and the Engineer Commissioner of 
the District of Columbia, for the consideration of plans for the 
approaches to the bridge, and a report upon the subject was submitted 
in January, 1904. 

Upon the Board’s recommendation and estimate the appropria- 
tion was further increased by the act of Congress of April 27, 1904, as 
follows: 

For eoiitinuing construction, including approaches, of the highway bridge 
aexms the Potomac River at Washington, District of Columbia, and for any and 
all purposes connected therewith, four hundred and twenty-eight thousand dol- 
lars; and the total cost of said bridge and approaches shall not exceed one 
million one hundred and niimty-six thousand dollars. 

By this act the appropriation was brought up to $996,000, and the 
expenditure of $200,000 additional, to cover the cost of approaches, 
etc., was authorized. This additional $200,000 was finally appropri- 
ated by act of Congress of March 3, 1905, thus bringing the total 
appropriations up to $1,196,000 for completing construction of the 
bridge and approaches and all purposes connected therewith. 

On account of the time lost in preparation of plans and specifica- 
tions and the obtaining of bids it w^as early seen that the time limit 
mentioned was unreasonable, and its extension for one year w'as rec- 
ommended by the Department to Congress. By joint resolution 
approved February 18, 1905, Congress extended the time for comple- 
tion to February 12, 1906. 

The earth embankments for the approaches were chiefly constructed 
during the summer of 1905, when the rainfall Avas abnormally large. 
It was considered inadvisable to place permanent paying on the newly 
constructed embankments before they had had sufficient time to settle. 
A further extension of time was therefore recommended by the 
Department for the completion of the approaches, including the con- 
struction of a concrete-steel arch bridge across the Washington chan- 
nel. By joint resolution of Congress approved February 19, 1906, 
the time for completion was extended to December 15, 1906. 

Unexpected difficulties were encountered during the construction 
of the Washington channel bridge, and although every possible 
effort was m.ade"by the Government to hasten the work, it was found 
impossible to complete it by December 15, 1906. A further extension 
to June 30, 1907, was authorized by joint resolution of Congress 
approved January 18, 1907. • 
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Constniction work was commenced on the substructure of the main 
bridge in October, 1903, and suspended in December, because of pro- 
hibitive weather conditions. Not much beyond a little preliminary 
work, assembling of plant, materials, etc., was done during this period. 
Work on the substructure was resumed in March, 1904, and continued 
steadily until January, 1905, when severe weather conditions again 
necessitated its suspensiom Fair progress was made during this 
season, tliough owing to slow deliveries of material not as much was 
accomplished as had been anticipated.- The two abutments and 
seven of the twelve piers had been completed at the time of the sus- 
pension. 

The erection of the superstructure was not commenced until Sep- 
tember, 1904, and when operations were temporarily stopped in Janu- 
ary, 1905, six spans had been assembled in place, swung clear of the 
false work, and partially riveted up. 

Work was resumed on the substructure in March and on the siipei^- 
structure in May, 1905. Work on the piers remaining unfinished was 
pushed rapidly to completion, the stonework of the last one being 
finished in the latter part of May. 

The erection of steel was interrupted for a |)eriod of about seven 
weeks in June and July, 1905, by a general strike among the bridge 
men. The difficulty between the contractors and their employees wms 
adjusted at the end of July and work on the superstructure continued 
uninterru])tedly from that time until its completion in February, 
1906. The bridge was oj)ened to traffic on February 12, 1906, and 
has been in continuous use since. 

Construction work was commenced on the reinforced concrete 
bridge across the Washingfon channel in the fall of 1905. Although 
progress has been unsatisfactory almost from the start, the bridge is 
now practically completed. It was opened to vehicular traffic June 27. 

Descriptions of both bridges will be found in the Annual Eeport 
for 1906. 

Embankments have been constructed on the approaches to both 
bridges. Those on the approaches to the main bridge were paved 
temporarily with macadam in the fall of 1905 and winter of 1905”6. 
In the fall of 1906, when it was considered that the fills had settled 
sufficiently to make the construction of permanent paving advisable, 
concrete roadway paving was laid over the macadam and sidewalks 
and concrete curbs were built. The permanent paving on the ap- 
proaches to the Washington channel bridge was laid directly on the 
new fills during May and June, 1907. 

Three flights of concrete steps have been constructed on the Wash- 
ington approach embankment and the slopes have been sodded. The 
slopes on the Virginia approach have been planted with hone.vsuckle 
vines. Hand railings have been erected on the tops of . the embank- 
ments for a short distance from each end of the main bridge. Oxi 
the Virginia approach a pole line has been erected by the Western 
Union Telegraph Company and an overhead electric trolley system 
installed by the Washington, Alexandria and Mount Vernon Rail- 
way Company, This company has also installed temporarily a simi- 
lar system on the Washingi:on approach, which is now about to be 
replaced by a permanentainderground conduit system. 

A macadam roadway for the use of light vehicles and automobiles 
is being built alongside the concrete roadway on the Virginia approach 
and is nearty completed. 
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On the Wasliington approach drainage and electric lighting sys- 
tems have been installed and conduits laid for telegraph, telephone, 
light, and power cables. 

All of the Government work in connection with the construction of 
the highway bridge and approaches is now, practically completed, 
except such minor details as placing the lamp posts on the Washing- 
ton channel bridge, finishing the macadam road on the Virginia 
approach, cleaning up, etc. The principal work remaining to be 
done is the^ installation by the Washington, Alexandria and Mount 
Vernon Kail wa}^ Company of its underground conduit system and 
the placing of paving between and alongside its tracks on the Wash- 


ington approach. 

July 1, 1906, balance unexpended $146, 636. 76 

June 30, 1907, anioiiiit expended during fiscal year : 114,283.72 

July 1, 1907, balance unexpended 32,353.04 

July 1, 1907, outstanding liabilities 523.91 


July 1, 1907, balance available 31, 829. 13 

July 1, 1907, amount covered by uncompleted contracts : 28,016. 13 

(6) Mawte7iwnee and operation , — The District of Columbia appro- 
priation act, approved June 27, 1906, contains the following item : 

Highway bridge across Potomac River: I^or salaries of employees, lighting, 
power, and miscellaneous supplies, and expenses of every kind necessarily inci- 
dent to the operation and maintenance of the bridge and approaches, eleven 
thousand six hundred dollars, and estimates in detail shall be submitted here- 
under for the fiscal year nineteen hundred and eight, and annually thereafter. 

This appropriation has been applied to the payment of salaries of 
draw operators, watchmen, and laborers, to superintendence and 
inspection when necessary, to providing current for operating the 
draw and for lighting the bridge and Washington approach, and to 
repairs, telephone service, purchase of tools, supplies, etc. 

The sum of $16,000* was appropriated for this service during the 
year ending June 30, 1908, by the District of Columbia appropria- 
tion act of March 2, 1907. 

An estimate of $16,000 for the payment of expenses incident to 
operation and maintenance of the bridge and approaches during the 
fiscal year ending June 30, 1909, is herewith- submitted in detail, as 
required by the above-quoted act. 


ESTIMATE OF COST OF MAINTENANCE AND OPERATION FOR FFSCAE YEAR ENDING JUNE 

. 30, 1909. 


Salaries : 


2 draw operators, at $1,080 each $2, 160 

1 draw operator, at $720 720 

4 watchmen, at $600 each 2, 400 

Labor, for cleaning roadway, etc 1,500 


Total for salaries (regular) _____ 6,780 

(hirreiit for operating 6,000 openings, at 9 cents 540 

Lighting 49 arc lights, at $85 . ^_____ ________ 4, 165 

Lighting 20 gas burners, at $20.85-______— ____________ ■ ' 417 

Telephone . ser vi ee — ______ ______ , 63' 

Fuel for heating operating house — ______ — __________ 60 

Hiseellaneoiis supplies, grease, oil, wmste, etc__* ____________ 375 

Painting and repairs 2,500 

Contingencies (additional labor, etc.) ______________ ^ — 500 

Super! ntendenee and office expense.., ______ 600 


Total. 


16, OOO 
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APPBOPEIATIONS. 

March 3, 1005 ■ ^ — $7, 000' 

June 27, 1006 — 11, 000 

March 2, 1007 - — 16,000 


■ '34, ,600 

MAINTENANCE OF HIGHWAY BRIDGE ACROSS POTOMAC RIVER, DISTRICT OF COLUMBIA, 

1906. 

July 1, 1906, balance unexpended- — $2,280, 51 

June 30, 1907, amount expended during fiscal year — 2, 179. 70 


August 27, 1906, balance unexpended, reverted to Treasury 100.81 

MAINTENANCE OF HIGHWAY BRIDGE ACROSS POTOMAC RIVER, DISTRICT OF COLUMBIA, 

1907. 

Amount appropriated by act approved June 27, 1906_'_ $11,600.00 

June 30, 1907, amount expended during fiscal year 9,926. 90 


July 1, 1907, balance unexpended 1, 673.10 

July 1, 1907, outstanding liabilities- 1, 181. 09 


.Tilly 1, 1907, balance available^ — — 492.01 


July 1, 1907, amount covered’by uncompleted contracts — _ 385,23 


Amount that can be profitably expended in fiscal .year ending June 
30, 1909, for maintenance and operation, in addition to the bal- 
ance unexpended July 1, 1907 — 16,000,00 

(See Appendix F F F 2.) 


MAINTENANCE AND REPAIR OF THE AVASHINGTON AQUEDUCT, DIS- 
TRICT OF COLUMBIA, AND WASHINGTON AQUEDUCT, DISTRICT OF 
COLUMBIA, FILTRATION PLANT. 

Operations under this head were in the charge of Maj. Spencer 
Cosby, Corps of Engineers, having under his immediate orders First 
Lieut. E. J. Dent, Corps of Engineers. 

1, Washington Aqueduct^ District of Oolumbicc , — Appropriations 
for the Washington Aqueduct are applied to the improvement, main- 
tenance, and repair of those parts of the water-supply system which 
are under the supervision of the Chief of Engineers. These are the 
masonry dam across the Potomac at Great Falls, the works there for 
regulating the supply to the conduit, the Conduit road from Great 
Falls to Washington, a distance of about 14 miles, the conduit from 
Great Falls to the distributing reservoir, a distance of about 12 miles, 
the three reservoirs for supplying the city, the tunnel connecting the 
distributing and Washington City reservoirs, the two bridges for car- 
rying the mains across Eock Creek, and other auxiliary works. A 
description of these works may be found in the Annual Eeport of tln^ 
Chief of Engineers, 1903, pages 2485-2487. 

The original project for construction of the Washington Aqueduct 
was dated February 12, 1853, and published as Senate Executive 
Document No. 48, Thirty-secohd Congress, second session. The 
project provided for supply in g the city of Washington with water 
taken from the Potomac Eiver at Great Falls, Maryland, about 14 
miles above the city and 164 miles from the present filtration plant, 
and with water from Little Falls Branch. Work was begun in 1853, 
and in 1859 water from Little Falls Branch was supplied to the city 
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through the conduit. The first Potomac water was supplied to the 
city in December, 1863. 

The capacity of the system in 1863 was 42,000,000 gallons per day. 
The water from Little Falls Branch became polluted and works for 
excluding it were completed in 1895. The dam at Great Falls was 
raised during 1896 and the capacity of the system increased to its 
present extreme limit of 95,000,000 gallons ‘per day, or, making 
allowances for sudden increases in consumption, to a safe limit of 
65,000,000 gallons. For a discussion of the capacity of the system, see 
Annual Reports, Chief of Engineers, for 1897, pages 3991-4014, and 
for 1906, pages 2093^2095. 

During the year the feeder at Great Falls was cleaned twice; the 
tunnel between the Georgetown and Washington City reservoirs was 
partially pumped out, and the portion in the vicinity of Rock Creek 
shaft was inspected; about 3,400 cubic yards of broken stone were 
placed on the Conduit road ; a new floor was laid on the Pennsyl- 
vania avenue bridge across Rock Creek; the wooden bindge at Dale- 
carlia Reservoir was replaced by a concrete culvert and earth fill; and 
all buildings, grounds, and other structures w^ere maintained in good 
order and condition. 

The practice of closing the gates at Great Falls during periods of 
high turbidity was continued with good results. 

Attention is invited to that poi'tion of the report of the officer in 
chai'ge which deals with the subject of consumption and waste of 
water. The present system can hot safely supply a greater quantity 
of v'at(‘r than is now taken from it, and provision must be made either 
for materially cutting down the waste or for increasing the supply to 
provide for the increase in population and tlie enlarged per capita 
consumption due to modern conditions of living. The danger of an 
interruption of the supply’' is discussed in the Annual Report of the 
Chief of Engineers for 1906, pages 815 and 816. 

The estimates for the fiscal year ending June 30, 1909, are as 
follows: 


For operation, including salaries of all necessary emplo.Yees, mainte- 
nance and repair of the Washington Aqueduct and its accessories, 
including the Conduit road, the Washington City reserroir, and the 
Washington Aqueduct tunnel, and also including the purchase and 
maintenance of horses, vehicles, and harness and the care and main- 
tenance of. the stable $3:^ 000 

For preliminary investigations and surveys for increasing the water 

supply ^ 10, 000 

For construction of a dwelling for an assistant watchman at Great 

Falls, Md__ A 000 

For construction of a combined storehouse and stable at Great Falls, 

Md.— — : _■ - — A 000 

For parking the grounds at the Washington City reservoir- 0, 000 

For emergency fund to be used only in case of a serious break requiring , 
immediate repair in one of the important aqueduct or filtration plant 
structures, such as a dam, conduit, tunnel, bridge, building, or im- 
portant piece of machinery, all expenditures from this appropriation 
to be reported in detail to Congress — _____ 5, 000 


It will probably be impossible to complete the dredging and rip- 
rapping in Dalecarlia reservoir during the fiscal year 1908. A 
reappropriation of the balances at the end of the fiscal year 1908 from 
the following appropriation is therefore recommended: 
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For removal by dredging of about 134,000 cubic yards of sediuumt trom Dale- 

earlia reservoir, .$16,000. , . r , ..a r A 

For riprapplug the sides of Daleearlia reservoir tor a width ot about .^0 leet, 

118,000. 

WASHINGTON AQUEDUCT, 1). C., lOOb. 


July 1, 1906, balance iinexpeiided of o ? I 

June 30, 1907, amount expended during fiscal year 11 

December 10, 1906, balance unexpended reverted to Treasury™-.: 32.46 

WASHINGTON AQUEDUCT, D. C., 1907. 


Amount appropriated by act approved June 27, 1906 j* .$33, 000.00 

June 30, 1907, amount expended during fiscal year 29, 274. 88 


July 1, 1907, balance unexpended 725.12 

July 1^ 1907, outstanding liabilities 3, 568. 53 


July 1, 1907, balance to revert to Treasury 156.59 

(See Appendix G G G 1.) 

Washinc/ton Aqueduct^ District of Golumiia^ Filtration Plant: 
(A) Oonstviiction, — By act of Congress approved June 6, 1900, the 
sum of $200,000 was appropriated — 

For establishing those portions of a filtration plant which are essential to 
the operation of either system of filtration adopted ’A 


By act of Congress approved March 1, 1901, the sum of $500,000 
was appropriated— 

Toward establisliing a slow sand filtration plant *. 


By these and subsequent acts of Congress there has been appropri- 
ated for this work a total sum of $3,408,405. 

At the beginning of the fiscal year the work had been practically 
completed. A storehouse and an experimental filtration plant were 
built and some grading was done during the year by day labor. No 
new contracts were entered into and all contracts in force at the 
beginning of the fiscal year were closed, except the contract wdth 
Henry E. Worthington for the main pumping engines. Ver,v little 
work was done under any of the contracts. 

Under the contract with Henry E. Worthington new condensers 
were installed in the discharges of the main pumps and the guar- 
anteed efficiency was obtained. This contract has been jiractrcally 
completed. 

The necessity for completing the plant by the construction of 
works for preliminary treatment of the water is briefly discussed by 
the officers in charge under the head of Maintenance and Opera- 
tion.’' 

July 1. 1906, balance unexpended $112, 929. 36 

Amount reverted from maintenance and operation April 30, 1907 21. 539. 78 


134, 469. 14 


Juno 30, 1907, amount expended during fiscal year 66, 555. 35 

July 1, 1 907, balance unexpended 67, 913. 79 

July 1, 1907, outstanding liabilities 1' 149/52 


July 1, 1907, balance available 66,764.27 

July 1, 1907, amount covered by uncompleted contracts- 11, 674. 61 

(See Appendix G G G 2.) 
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3. W ashingtcn Aqueduct^ Bistrict of Golumhia^ Filtmtion Plant: 
(B) Mainteaianee and operation. — By act of Congress approved 
March 3, 1905, the sum of $70,000 was set aside out of the various 
sums appropriated for the construction of the Washington iVqiieduct, 
District of Columbia, Filtration Plant, to be applied to maintenance 
and operation for the fiscal year ending June 30, 1906. Of this sum 
$49,108,57 was expended and the balance reverted to the appropria- 
tion for construction. By act of Congvess approved June 27, 1906, 
the sum of $80,000 was appropriated for maintenance and operation 
for the fiscal 3nar 1907. 

The Washington Filtration Plant consists of a pumping station 
for raising the water from the Washington City reservoir to tlie 
filters; of 29 filter beds of the slow-sand type, having an effective 
filter area of 1 acre each; of a filtered water reservoir, having a ca- 
pacity of about 15,000,000 gallons; of the neccvssary piping and valves 
for carrying the water, controlling the rates of filtration, etc.; of a 
sand-washing and storage system, and of a laboratory for testing the 
the water. The filtration plant has been in continuous and successful 
operation throughout the year and the entire water sui^ply of the city 
has been filtered. Tlie bacteria haye been reduced from an average 
of 633 per cubic centimeter in the Washington City reservoir to an 
average of 31 in the filtered water reservoir. The average turbidity 
has been similarly reduced from 29 to 2 parts per million. The 
actual number of bacteria in the city water varied from 4 to 200 per 
per cubic centimeter during the year, while the number in the river 
water ran from 70 to 63,000, showing an actual reduction varying 
between 85 and 99.9 per cent. 

The work during the year consisted in cleaning and ojoerating the 
filters; in analyzing samples of water from the several reservoirs, 
from each filter, and from taps at various parts of the city ; in operat- 
ing and keeping in repair the pumping station, and in doing the nec- 
essary clerical vmrk connected with the office. All work was done by 
day labor. 

The total quantity of water pumped to the filters during the year 
was 24,417.73 million gallons, or an average of 66.89 million gallons 
per day. During the year 33,900 cubic yards of sand were washed 
and 34,781 cubic ^uirds were replaced in the filters. IWiile the quality 
of the city filtered water has been excellent bacteriologically, it has 
not been satisfactory from the point of view of turbidity. This has 
been sufficient to be noticeable during a large part of the year. This 
confirms the experience of the previous fiscal year and also the judg- 
ment of the three experts as expressed in their report, dated Febimary 
18, 1901, to the chairman. Senate Committee on the District of Co- 
lumbia. 

An experimental plant has been in operation since February 8, 
1907, with the object of determining the best method of reducing the. 
turbidity. The present indications are that the most feasible means 
of clarification wdll be found to be some system of preliminary coagu- 
lation, such as was recommended by Messrs. ITering, Fuller, and 
Hazen, in the above-mentioned report. 

Experiments with the sand-handling and sand-washing apparatus 
resulted in some small changes which greatly increased the efficiency 
of the system. ■ 

The cost per million gallons filtered was $3.07. 
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A more coini3lete description of the Washington Filtration Plant 
may be seen in the Annual Eeport of the Chief of Engineers for 1906, 
pages 2101 and 2102. 

The following estimate of the cost of maintenance and operation of 
the Washington Aqueduct, District of Columbia, Filtration Plant, 
for the year ending June 30, 1909, is submitted : 


1 superintendent 000 

1 cliief chemist and assistant superintendent 2, 100 

1 first assistant chemist 1, 500 

1 second assistant chemist — 1, (HX) 

1 stenographer and clerk 1 1, 200 

2 janitors, at $600 each 1, 200 

1 chief steam engineer * 1, 800 

I first assistant steam engineer 1,440 

;l second assistant steam engineer 1,080 

1 machinist 1, 140 

1 blacksmith, at $3.50 per day, 300 days 1, 050 

3 oilers, at $900 each 2,700 

3 firemen, at $900 each___ 2, 700 

3 laborers, at $540 each 1, 620 

1 filter foreman 1, 500 

1 assistant filter foreman 1,080 

3 formnen, at $900 each 2, 700 

3 watchmen and gauge tenders, at $900 each 2, 700 

5 skilled laborers^ at $720 each 3,600 

44 laborers, at $1.50 per day, for 300 days 19, 800 

7 teams with drivers, at $2 i)er day, for 200 days 2, 800 

Laboratory and office supplies 800 

4,500 tons of coal, at $3.80 17, 100 

Pumping station supplies, oil, waste, packing, repairs, etc 7,000 

Filter supplies, tools, hose, and repairs 8,000 


Total : 90,610 


WASHINGTO?^ AQUEDUCT, DISTRICT OF COLUMBIA, FILTRATION PLANT, MAINTENANCE 

AND OPERATION. 


July 1, 1906, balance unexpended— $28,421.98 

June 30, 1907, amount expended during fiscal year 6, 882.20 


July 1, 1907, balance unexpended, reverted to Washington AQueduct, 

District of Colmnbia, filtration plant, construction, xApril 30. 1907. _ 21, 539. 78 

(See Appendix G G G 2.) 


MAINTENANCE, WASHINGTON AQUEDUCT, DISTRICT OF COLUMBIA, FILTRATION PLANT, 


1907. 

Amount appropriated by act approved June 27, 1906 $80, 000. 00 

June 30, 1907. amount expended during fiscal j^ear 70,833.28 

July 1, 1907, balance unexpended 9,166.72 

July 1, 1907, outstanding liabilities 5,974.23 

July 1, 1907, balance available 3,192.49 

July 1, 1907, amount covered by uncompleted contracts 2, 499. 75 

(See Appendix G G G 2.) 
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IMPROVEMENT AND CARE OP PUBLIC BUILDINGS AND GROUNDS 

AND CARE AND MAINTENANCE OP THE WASHINGTON MONUMENT, 

IN THE DISTRICT OP COLUMBIA. 

Officer in charge. Col. Chas. S. Bromwell, U. S. Army. 

Extensive repairs and betterments were made about the Executive 
Mansion. Much miscellaneous painting was done . in the apartments 
on the ground floor and on the second (bedroom) floor. Work was 
commenced in June, 1907, for repainting the entire exterior. Four 
rooms on the drawing-room floor were repainted, the furniture in four 
of them refinished, reupholstered, and re-covered, the walls of two 
of them re-covered with new material, and new window hangings 
provided for three rooms. Extensive changes were made in the cloak 
corridor in the east terrace to better adapt it for the use of guests. 
Necessary repairs were made about the east terrace, including a new 
roof covering and rcAviring for electric lights, and the west terrace 
w^as treated in the same way. A new tin roof was placed on the 
mansion. ^ Additional fire protection installed, a ncAv pavement of 
Indiana limestone laid on the north portico, a new asphalt pavement 
laid on the north area, and an old asphalt walk at the south front 
replaced with a new cement walk. 

At Ford’s old theater building, work for replacing an old steam 
boiler with a new one completed. 

The house and lot No. 204 L street NW., sold at public auction by 
aiithority of act of Congress approved June 30, 1906. 

Two steel arms ]uit in for equalizing the unequal expansion of the 
cables of the elevator at the Washington Monument, and the usual 
care extended to the shaft and the machinery connected therewith. 

Inspections made each month of the buildings occupied as offices 
by the War Department, except the State, War, and Navy Depart- 
ment building, in connection with their care, preservation, and 
safety. 

The care required to maintain them in good condition was extended 
to the improved parks and park places. Six park spaces added to the 
system by the transfer of six parcels of ground from the Commis- 
sioners or the District of Columbia to the Chief of Engineers. Two 
unimproved reservations improved, and the portions of Potomac Park 
along the north and west sides of the tidal reservoir and along the 
river side between the inlet to the reservoir and the mouth of the 
Seveentli street sewer canal improved. Cement coping constructed 
around five reservations, a total of 4,069 feet of coping and 24 corner 
posts; 12,792 square yards of sod laid on bare hwns; gravel roadways 
resurfaced with crushed stone. Work commenced changing the loca- 
tion of the southeast end of the river drive in Monument Park annex. 
Five park lodges, 551 park settees, 2,206 iron posts, 5,451 feet of iron 
bars, and 11,314 feet of iron chain in park fences painted ; 21,046 feet 
of water pipes and 3,647 feet of drainpipe laid, and 3,131 feet of brick 
glitters and 66 catch basins constructed, 17 additional |)ark electric 
lights erected, 1,233 square yards of new asphalt roadway and 88.7 
square yards of new asphalt footwalk and 1,950 square 3 ^ards of old 
asphalt footwalk repaired, and 4,150 square 3 ^ards of new cement foot- 
walk constructed. 

At the propagating gardens the various structures repaired and 
maintained in good condition. Over 1,000,000 plants propagated and 
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269 trees, 2,339 shrubs, 31,000 bulbs, and 979,649 plants planted in the 
public parks. 

The statue of General McClellan completed, erected, and unveiled ; 
the full-size models of the bronze lions for the Grant memorial com- 
pleted, a model for the Pulaski statue approved, a contract entered 
into for the Von Steuben statue, and the working model of the statue 
completed by the sculptor. A model selected for the statue of Kos- 
ciuszko, and a site selected for the statue of Longfellow. 

Improvement and betterments made in the departmental telegraph 
line and the overhead line on Fourteenth street, between B street 
north and B street south, placed underground. 

Attention is invited to the detailed report of the officer in charge, 
and to his estimates and recommendations for the fiscal year ending 
June 30, 1909. 

The estimates are as follows: 

For the improvement and care of public buildings and grounds in 

charge of the Chief of Engineers .$300, 470 

For compensation of persons employed by office of Public Buildings 

and Grounds 84,670 

Telegraph lines connecting Capitol with Departments : Care and repair 

of existing lines : 1, 500 

For contingent and incidental expenses of public buildings and grounds. 1, 000 
For care of Washington Monument and maintenance of elevator: 

Salaries of employees .$8, 820 

Fuel, lights, contingencies, etc 3. 000 

11,820 

For monument and wharf at AVakelleld, l"a., the birthplace of Wasli- 

ington : Repairs to wharf 7, 0(X) 

For rebuilding sea wall on Potomac River front between arsenal wall 

and N street south. 7,500 


Total : ■ 473,960 

(See Appendix H H H.) 

NORTHERN AND NORTHWESTERN LAKES—CORRECTING AND ISSU- 
ING ClIARTS—SURVEYS— WATER LEVELS. PRESERVATION OP 
, NIAGARA FALLS. 

As early as ISlC local surveys of the Great Lakes for special pur- 
poses were made by engineer officers, but the “ Lake Survey ” as a sys- 
tematic work was commenced in 1841. It was diligently prosecuted 
thereafter imtil 1882, when for a time extended field operations were 
suspended. The correction, printing, sale, and issue of charts con- 
tinued without cessation, however, the additions and corrections being 
largely based upon local surveys and reports by engineer officers in 
charge of the river and harbor improvements on the lakes. 

Systematic field work was resumed in 1889, and has since been 
prosecuted with increased vigor. In 1898 operations were extended to 
include cognate work of observing and investigating the levels of the 
Great Lakes and their connecting waters, with" a view to their regula- 
tion in the interest of commerce. The survey proper has from the 
beginning been carried on under the War Department, being at first 
conducted by the Chief of Topographical Engineers, and by the 
Chief of Engineers after the consolidation of the Topographical 
Engineers with the Corps of Engineers. 

During the past year under an allotment of $5,000 from the appro- 
priation for the “Preservation of Niagara Falls'’ made by the act 
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approved June 29, 1906, field observations and measurements have been 
made for the study and determination of the effect produced by the 
abstraction of water from the Niagara Eiver by certain power 
companies. 

The first regular appropriation for the Lake Survey was made in 
1841, and annual appropriations followed, with the single exception 
of 1847. The appropriations to date for all purposes of the Survey 
during the sixty-six years of its existence have aggregated $4,061,879, 
of which $2,411.81 has reverted to the Treasury. 

The following extract from Professional Papers of the Corps of 
Engineers, United States Army, No. 24, describes the conditions gov- 
erning the navigation of the Great Lakes in 1841 : 

Tlie Lake Survey was begun in 1841 under an appropriation of $15,000 made 
in May of that year. At this time the country bordering on the lower lakes 
was already pretty well settled, and works for the improvement or formation of 
harbors had been eommeneed at most of the iiiii:)ortant points on Lakes Erie and 
Ontario. The upper lake region was but thinly settled, and there were no good 
harbors on Lake Huron and but one (the harbor of Chicago) on Lake Michigan. 
Settlers were, however, pouring in rapidly, and there was even then a large and 
constantly increasing conmieree between the lake ports, especially from Buffalo 
to Detroit and Chicago. Communication with Lake Superior could only be had 
by portage around the Sault Ste. IMarie, but the great mineral wealth of the 
country was attracting attention, and a survey for a ship canal had been made in 
1840 by officers of the Topographical Engineers. The lake commerce was carried 
on under many difficulties, which caused much loss of life and property each 
year. 

There v’ere no charts of the lakes except the Admiralty charts, compiled from 
the surveys of Capt. H. W. Bayfield, of the royal navy (English), and these 
were not in general use by the masters of American vessels. These charts were 
the results of rapid reconnaissances, and although they showed the coast lines 
with an accuracy which is remarkable considering the rough methods of survey- 
ing employed, they were of little value as hydrographical charts of the 
American coast, because they showed the depths of water in comparatively few 
places and but a small number of the many reefs and shoals which are 
found along the lake shores. 

There were few light-houses and beacons to indicate the positions of dangers 
to navigation, and, in the absence of charts, pilots ^vere obliged to rely upon 
their own knowledge, which was frequently only acquired by the vessels ground- 
ing on a shoal or striking a hidden rock. 

The navigation of the lakes is attended with peculiar dangers, because, while' 
violent gales are frequent and the storms rival those of the ocean itself, a vessel 
is never more than a few hours’ run from the shore and can not, as is generally 
the case at sea, drift before the wind until the storm is over, but in a long-con- 
tinued gale must be thrown upon the shore, unless a port or harbor of refuge 
can be entered. In 1841 a vessel leaving Chicago found no harbor or shelter in 
storms until the Manitou or Beaver islands were reached, and after passing the 
Straits of Mackinac it was again exposed without refuge on Lake Huron, except 
in the vicinity of Presque Isle, until the head of St. Clair River was reached. In 
sailing from Chicago to Buffalo the greatest difficulties were eneountei*ed in the 
vicinity of the Straits of Mackinac and in the west end of Lake Erie on account 
of the many islands, shoals, and reefs found in those localities, and at the mouth 
of the St. Clair River, at which no improvements had been made in 1841, and 
where the channels were not only circuitous and narrow, but so shoal that ves- 
sels in low-water seasons frequently were compelled to have their cargoes taken 
over the bars in lighters. 

It was therefore with the double object of furnishing reliable charts to lake 
vessels and of determining from the Surveys the works of improvement which 
were necessary to tlie prosperity of the lake commerce that Congress in 1841 
directed a survey of the lakes, and that annual appropriations, with the single 
exception of the year 1847, have since been made for carrying on the survey. 

During the first ten years of the Survey, while a general geodetic survey of 
the entire chain of lakes was contemplated for the future, the actual operations 
were mainly confined to surveys of special localities where improvements were 
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cjilied for or wliere the iicivij?atiou was difficailt ; and wliere tlie surveys were 
more extended they were little more than reconnaissances. This course was 
made necessary because the appropriations were inadecpiate to the xmrehase 
of the finer instruments and the support of the larger force necessary for 
more extensive and more exact surveys, and also because of the pressing need 
of impro^'ements at particular localities, for which preliminary surveys were 
essential. 

Up to the present time the object of the operations of the Lake 
Survey has seemed so definite that the work has been conducted 
under' projects covering specifically the expenditure of the appropria- 
tions as made by Congress, and no general project covering the Avhole 
future operations of the Survey has seemed .essential, since almost 
necessarily the more vital and important parts of the work were dis- 
posed of as early as conditions would permit. 

The advisability of such a polic}^ as would form the proper basis of 
a general i)roject has never been overlooked, but the fact that hitherto 
the Surve}^ has kept well in advance of the needs of navigation shows 
(hat the work has been well selected and organized. 

A general project covering to completion the operations of the 
Survey seems now desirable, and in the following paragraphs are 
presented the basis and explanation of the project now submitted. 

The Great Lakes and their connecting waterways are properly the 
right of way of a vast transportation system, and the burden of 
exploring and improving this right of way to give it the greatest 
('fficiency and safety has been assumed by the nation. 

The water area of the Great Lakes and the connecting and oiit- 
fiow rivers is about 95,000 square miles, of which about two-thirds 
is on the American side of the international boundary. The shore 
line is about 8,345 miles and of this the American line is 4,700 miles. 
As a basis of comparison the total shore line of the Altantic, Pacific, 
and Mexican seaboards of the United States, excluding Alaska and 
all islands, is stated, in Senate Executive Document No. 74, Fifty-third 
Congress, second session, to be 5,705 miles long. These figures are, 
however, somewhat elastic, as the measurement varies with the close- 
ness with which the sinuous shore line is followed. 

During the past the vprk of the Survey has not been limited by 
the national boundaiy, because the predominance of the navigation 
interests of the United States, amounting to 95 per cent of the com- 
merce of the lakes, has warranted surveys extending to those parts 
of the main traveled vessel tracks passing through Canadian waters; 
and, where essential to the integrity of navigation charts, as along 
rivers and where the vessel courses lay close to the Canadian shore, 
this shore line has also been surveyed. It is well known that the 
same principle has been applied to channel excavation in the connect- 
ing rivers of the lakes. ' 

The principle that alien waters are property subject to exploration 
and improvement when traversed b}’' the nation’s commerce is unques- 
tionable, and the total area over which the operations of the Lake 
Survey should property extend, is 7P,000 square miles and. its shore 
line not less than 6,000 miles. 

Of this water area a large part is regarded as safe for navigation 
of presinit maximum draft, but much of it has never been explored, 
and, without close soundings or sweeping, the evidence is either 
largely negative, as based upon the absence of disasters indicating 
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slioals, or else is ]Dresumptive and based upon the probable continuity 
of deep water between widely separate soundings. Increased draft 
in lake vessels is likely to reveal unknown shoals safely crossed with 
present drafts. Fishermen have reported banks requiring* exainina- 
tion in an unsounded area of 500 square miles in Lake Superior, a 
30-foot bank is known to exist in the middle of Lake HuroiL and a 
:24-foot spot 8 miles off Chicago has recently been reported. Such 
reports of unknown shoals are received every season, and examina- 
tions of the regions follow. 

In certain portions of the Great Lakes the lines of traffic converge 
and finally follow a single course or track. The course in the west 
end of Lake Erie from Detroit Elver light past Colchester light 
and through Pelee Passage is an illustration of a short well-marked 
track carrying in fair weather probably 95 per cent of the Detroit 
Eiver tonnage. But in unfavorable weather vessels frequently turn 
into Pigeon Ba}" for shelter, and in thick weather compass errors 
and drift spread the vessels so that the clear roadway needed should 
have the greatest possible width. IVliile the limitation to fixed tracks 
applies especially to the larger class of ore and coal carrying freight- 
ers, the passenger and fruit boats, on the other hand, and those in the 
Toledo and Sandusky trade, make a mesh of roadways covering 
nearly the full lake area in this vicinity. In a month’s examination 
in 1905 the Lake Survey steamer Generai Willicims discovered three 
new rock shoals in this region, and the formation of the bottom and 
the neighboring island outcrop indicate the probable presence of many 
more shoals. 

While vessels endeavor to follow definite tracks, these vary some- 
what with the season of the year and with wind and weather condi- 
tions. In fair weather the natural economical tendency is to take the 
shortest path, but during gales the weather shore is favored, and dur- 
ing fogs the shore is given a wide berth. On the ocean a vessel may 
run before a storm which it is hazardous to face, but on the lakes — 
unless the storm trends lengthwise of the lake — sea room is lacking 
for this safe course. The latter condition makes navigation during 
gales more difficult upon the lakes than on the high seas, and this 
difficulty should be reduced to the greatest practicable extent by a 
correct knowledge and charting of all areas providing sea room or 
anchorage. 

During the season of 1905 there were 230 casualties to vessels 
engaged on the Great Lakes, 173 lives and $3,952,750 being lost. The 
gale of November 28 alone caused the loss of 30 lives, 35 vessels, and 
il,88L000. Probabl}^ none of these losses was due to incomplete 
charts, but during such storms the conception of limited roadwa3^s 
for vessel traffic completely disappears. The entire area of each lake 
must then be known and available, and the lee of ever}^ island, every 
bay, and every passage becomes a possible refuge whose exact condi- 
tion must be correctly charted. The obscure out-of-the-way road of 
times of quiet becomes the haven of times of stress and peril. It 
therefore follows that no part of the 70,000 square miles of the water 
area of the lakes is properly exempt from surveys. In much of it 
examination need not be minute, but on the other hand there are areas 
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wliose depth is so critical tha.t sounding alone is not siiflicient, and 
sweeps must be used to detect bowlders and rock pinnacles. The latter 
class of examinations, when in exposed localities, are costly because 
of delays due to weather, a working season of six months duration 
ordinarily affording only one hundred wmrking days — still enough for 
sounding and sweeping. 

Since the work of the Lake Survey was started a vast transportation 
system has developed and is still rapidly expanding. During the 
.calendar year 1906 the domestic lake freight traffic amounted to 
75,610,690 net tons, with a valuation of $780,000,000, the American 
vessels of the lake fleet being valued at $125,000,000. Taking the 
average trip rate per ton as ()6| cents, a conservative estimate, the 
freight charges amount to over $50,000,000. Rail rates are fully 
three times as inucli as the water rates, so that the saving to the 
nation by reason of lake transport was over $100,000,000 for the year. 

This saving of a single year is more than the United States has 
spent up to the present time on the Great Lakes for all surveys, har- 
bor and channel improvements, locks, and canals. Capitalizing this 
yearly saving at 4 per cent would show the value of this national right 
of wTiy to be $2,500,000,000. The domestic traffic on the Great Lakes 
is increasing at the rate of , about 10 per cent annually, and by 1910 
promises to reach the billion mark with an annual national saving of 
over $133,000,000. 

Meanwliile deeper waterways are econoniicah and are being made. 
Each additional foot of draft for the large carriers means an increase 
of 10 per cent in freight-carrying capacity with practically no added 
operating cost. Eventually this should lead to lower charges and 
increased saving to the nation. 

In these deductions no cognizance is taken of the enormous passen- 
ger traffic of lakes, which reduces travel considerably below rail 
charges, and is an economic fact. 

^^diile the various, engineer districts of the Great Lakes are charged 
with the duty of improving the terminal harbors and the connecting 
rivers, the Lake Survey alone has charge of the examination and 
exploration of the vastly larger ‘and more dangerous areas of the 
right of way proper. It charts this right of way, searches for im- 
discovered or obscure dangers, studies the hydraulics of the lakes, 
so as to furnish data for the solution of the problem of maintaining 
more uniform surface levels, bettering drafts, and protecting the lakes 
from the dangers threatened by water diversions. It collects from 
original sources and publishes in bulletins information valuable to the 
carriers and gives warning of the exact nature and position of newly 
discovered shoals, wrecks, derelicts, and other dangers. 

The importance of the function of the Lake Survey increases with 
the total volume of traffic and with the size of the individual carriers. 
A single 600-foot freighter with its cargo is Avortli more than the 
total cost of maintaining the Lake Survey for more than three jmars; 
and prompt notification of the position of obscure or recently created 
dangers may in one year save maii}^ such vessels. 

In the past the Lake Survey has done a most laborious and credit- 
able ^vork. Its splendid system of triangulation is not excelled, and 
its early hydrography, though originally planned for 12-foot naviga- 
tion, with depths measured below' mean lake level was, despite the 
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crudeness of earlier methods and the less adequate equipment of those 
days, a work of great practical value. 

In the earlier siir\Tws the necessity of careful examination of areas 
deeper than 18 feet was not anticipated, and many of the original 
charts were prepared for a navigation of a draft not exceeding 12 
feet, with soundings referred to mean or ayerage stages of Avater. 
The failure to forecast the A^ast development of lake commerce is 
illustrated by the histoiy of the construction of the ship locks. As 
late as 1881 the Weitzel lock at Sault Ste. Marie Avas completed Avith 
15 feet of available depth. In 1896 the Poe lock aauis opened Avith a 
depth of less than 20 feet, and the latest project noAv adopted by 
Congress calls for a iieAv lock Avith 24-J- feet. 

Because, in the Iwdrographic surAmys prior to 1870, and even those 
from 1870 to 1878, the same failure to anticipate the extraordinary 
development of lake commerce existed, it has been found necessai\y 
to resurvey much of the area covered by prior Avork. Since 11)00 
inanj?' siicli areas liaAn. been reexamined, and due Aveight is noAV given 
not only to possible future groAvth, but also to the increased depth 
needed during storms. The fair-AAnather leA^el of lake is subject to 
serious local temporarA' loAverings during severe gales, tlie water being 
croAvded to the end toward AA^hich the Avind bloAvs. Tlie west end 
of Lake Erie has been loAvered over 6 feet in a Avesierly gale. Tlie 
rise and fall and pitcliing of a Amssel in such a storni calls for more 
Avater than her normal still draft, and the sum of tliese two — Ioav 
Avater and surging — makes a 24-foot shoal a dangeroos menace to 
20- foot navigation. ]\iijmte care is noAV taken in the examination of 
shoals and critical areas to the depth Avhich the I'equirements of com- 
merce demand, of 30 feet in the open lalces and 25 feet in tlie connect- 
ing rivers, referred to loAV-Avater stages instead of the mean lake level. 

To illustrate the need of this SiirAmy, it may be stated that in a 
single season's avoiL upon the upper St. LaAvrence River in 1902, one 
hydrographic party alone discoAmred 31 ncAV shoals, mostly rock, and 
this experience has been repeated in other localities, modern methods 
and equipment and more minute examination being largely the cause 
of these discoveries. 

To explain these discoveries it must be borne in. mind that hydro- 
graphic surveys search for iiiAdsible submarine obstacles. Assuming 
that soundings are taken on north- and-soiith lines and on east-and 
Avest lines 660 feet apart, thus diAuding the area to be examined in 
checkerboard fashion, the travel of a surveA^ boat in sounding a 
square mile avo aid be 16 miles, a half day’s Avork at practicable soiiiid- 
ing speed. And yet a shoal as large as a city block might still exist 
undiscovered in one of the scpiares. With a more minute siirAmy on 
lines 220 feet apart a day and a half of boat Avork AAxiuld be needed. 
In rock formation a mass as large as a house might still readily 
remain undiscoAxu^ed. As SAAmeping alone Avill Avitii certainty dis- 
coAmr isolated obstacles, and as the earlier surveys Avere by souiidings, 
it is easy to understand why the resurvey discoAmrs iicav shoals and, 
on old ones, occasionally finds less water than Avas found before. 

The recent successful use of the long horizontal Avire sweep, intro- 
duced by Principal Assistant Engineer F. C. Shenehon, of the Lake 
Survey, has rendered SAveeping possible at a cost no greater than 
sounding upon lines 660 feet apart, and areas so examined inaA^ be 
certified clear of obstacles. 
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While surveys by sounding and examiiiatio^ by sweeping have 
disclosed many shoals not previously known, many have been dis- 
covered by vessels striking them, with resulting loss or injury. The 
following is a partial list of shoals bearing the names of the vessels 
striking them : 

St. Lawrence River— Bay State slioal, Superior shoal, Haskell shoal, Empire 
shoal, Frontenac shoal, Niagara shoal, Granite State shoal, Riigee shoal. 
Buckeye shoal, Brantford shoal. 

Lake Erie— Seneca shoal, Waverly shoal, American Eagle shoal, Grecian 
shoal. 

Lake Huron — Harlem shoal, Corsica shoal. 

Straits of Mackinac and Lake Michigan — Majors shoal, Corona shoal, Vienna 
shoal. 

St. Marys River and Lake Superior — Empire ledge, Atlantic rock, Cambria 
bank, Merida shoal, Hutchinson shoal. 

Fishermen in search of fishing banks have discovered some shoals. 
In all cases minute investigations is promptly made of information 
received from the above-mentioned sources, and the results are imme- 
diately charted, and also issued in the form of bulletins. 

While reliable information from all possible sources is used to 
the fullest possible extent in perfecting the charts, including that 
from district officers and from recent excellent Canadian surveys, 
great care is taken to avoid useless duplication of work already 
adequately performed either by the Lake Survey itself or by some 
other agency of equal trustworthiness. On the other hand natural 
causes have created new shoals and shifted old ones, particularly in 
the river deltas at the mouth of the St. Clair, Detroit, and Niagara 
rivers, and such areas require periodical reexamination. Southeast 
shoal, just outside of Point Pelee in Lake’ Erie, is skirted by 95 per 
cent of the lake tonnage and furnishes an excellent illustration of 
the necessity for periodical resurvey of such localities. Ice and storms 
occasionally shift existing shoals and build new ones. 

The charts published by the Lake Survey are intended to furnish 
such information only as is needed by navigators. This includes 
shore-line topography and harbor charts, Avhicli should be kept 
revised so as to show docks, new buildings, and, in sliort, all changes 
in shore lines which may serve to help a master in identifying accu- 
rately his ship’s position. 

A brief reference has already been made to the hydraulic work of 
the Lake Survey. This, while yet incomplete, owing to limitations 
brought about by natural conditions, is of great magnitude and im- 
portance. To the extent of recent variations in stage of the lakes 
concerned, the discharges and laws of variation have been deter- 
mined for the St. Marys, the St. Clair, the Detroit, the Niagara, and 
the St. Lawrence rivers. Additional work in this direction will be 
necessaxy when materially changed lake stages afford an opportunity 
for extending the range of observations and where recent artificial 
changes in outflow ri vox’s have developed the need of more dischai-ge 
measurements. Thus the building of the. Gut Dam at the Galops 
Rapids of the St. Lawrence River in 1903 changed the outflow of 
the river and raised the level of Lake Ontaido half a foot; the open- 
ing of the water-poAver canals at Sault Ste. Marie and the construc- 
tion of compensating works in the rapids has changed the natural 
outfloAv of Lake Superior; the increasing ivithdrawal of water for 
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power from the Niagara lliver above the Fails has probably tended 
to lower the level of Lake Erie. 

The increasing requirements of the. Chicago Drainage Canal have 
reduced drafts on all vessel tracks on all lakes and rivers below the 
locks at Sault Ste. Marie. These encroachments on lake drafts point 
to regulation and restriction, in turn dependent upon reliable 
hydraulic knowledge ; and the necessary data have been, and should 
still be, provided by the Lake Survey. 

Much attention has lately been given by lake marine interests to 
this matter of lake levels with a view to regulation and raising the 
water surface, and thus affording greater draft. With a foot greater 
draft, giving a 10 per cent increase in cargo-carrying capacity, the 
freight which now cost $50,000,000 to move should cost about 
$46,000,000. The difference, capitalized at 4 per cent, shows the 
value of the foot added to the surface level to be $100,000,000. This 
is merely a somewhat approximate statement showing the practical 
utility of the hydraulic investigations of the Lake Survey, which has 
collected the reliable available data for the deterniination of such 
matters. It is of the highest importance that this work be extended 
and completed. 

^ Summing up the foregoing pages, the lakes must properly be con- 
sidered the right of way, under Government ownership, of a great 
transportation system. The private investment in American vessels 
is upward of $125,000,000, and in terminal docks and facilities many 
millions more. This wuiteiuvay permits the movement of freight,, 
last year aggregating over 75,000,000 tons, at a cost of one-third rail 
rates, netting the nation in dividends, or savings, over $100,000,000 in 
the past year, which ^^early saving is in excess of the nation’s total 
investment in exploring and imiDroving the right of wuiy. The large 
commercial interests involved and the profitableness of the waterway 
to the nation, and its great area and length of trackage, warrants a 
full eiigiiieering organization to explore, improve, and maintain it. 
The present organization consists of seven engineer districts, mainly 
charged with improvements in the rivers and harbors, and the engi- 
neering force at large — which is the Lake Survey — dealing mainly 
with the large open lake areas, and with questions relating to the bet- 
terinent of the lake levels and safeguarding the carriers. 

Witli the present yearly growing size and draft of the carriers and 
the expansion of commerce, while important examinations are still 
incomplete, the Lake Survey should be operated at its full capacity 
under a general project. 

The areas needing especial attention are those where the traffic 
becomes dense and concentrated and where the water is not deep and 
the formation of the bottom indicates probable obtructions, namely, 
the east end of Lake Superior and the waters arniind Isle Koyal, the 
south end of Lake Michigan and the north end of the same lake from 
Maiiitou Islands to the west entrance of the Straits of Mackinac, the 
Straits of Mackinac and eastward to the international boundary, the 
two ends of Lake Erie, and the east end of Lake Ontario, including 
the head of the St. Lawrence River. In addition, sounding and pos- 
sibly sweeping are needed along the shores of the lakes at certain 
localities insufficiently covered by the earlier work of the Survey. 

" Such localities are the south shore of Lake Superior from Sand Island 
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west to Port Wing, Grand and Little Traverse bays, the Kew^eenaw 
Peninsula, and south shore of Lake Superior \vest of l^diitefish Point, 
ivest shore of Lake Michigan from entrance of Green Bay to vicinity 
of Chicago, south aiidwvest shore of Lake Huron froin Cheboygan to 
Alpena, w^est shore from Alpena to Saginaw Bay, SaginaAV Ba^y and 
dowui to Port Huron. The earlier surve^^s did not go largely into 
deep-sea sounding. This is necessary to develop the general con- 
figuration of tlie bottom and to save the more costly s^veeping by 
fixing by positive evidence the localities v/here shoals not now knowm 
may perhaps exist, these shoals having the general character of sub- 
merged hills. Deep-sea sounding should be s^^stematically done on 
all the lakes. 

The triangulation Vvmrk of the earlier surveys was of unprecedented 
inagnitude and difficulty and was done wdth an accuracy wmrthy of 
the highest praise. Due to the densely- wooded character of the 
shores and to the smoke of numerous forest fires, it was found to be 
imjiossible at that time wdthout excessive cost ahvays to extend the 
iriangulation along the lake shores, wdiere the stations should stand 
in order to permit topograpliy and hydrography to be accurately 
ibcated. In recent years considerable work has been done in extend- 
ing the primary triangulation to the lake shores by means of second- 
ary and. tertiary systems, and the iieAvl}^ devised method of Avater 
iriarigulation promises to greatty reduce the cost of filling in the 
remainiug gaps, ^vhich are as follows: From Whitefish Ikiint to 
Grand Island, Lake Superior; from Sturgeon Bay to Mihvaukee, Lake 
Michigan; from Pyramid Point to Indiana State line, Lake Michi- 
gan, and from Port Austin, Lake Huron, to mouth of the Detroit 
Eiver. 

As previously stated, physical and hydraulic investigations of the 
lakes and of all the outflow rivers should be continued so as to extend 
the value and range of the observations. 

A small amount of precise-level wmrk is needed in order to close 
the existing W'Ork and to permit its proper adjustment. . This closure 
should be carried from Escanaba to Marquette and from Monroe to 
Michigan City. 

Finally, lake navigators are demanding the most accurate data as 
to magnetic variations for compass errors, and therefore work on 
magnetics should be continued so as to furnish additional data. 

Sounding is therefore necessary over an area of 9,645 square miles, 
of Vvdiich 2,610 miles should be swept. In addition, an area of 50,900 
square miles should be covered -with deep-sea sounding. A total of 
1,600 linear miles of shore-line topograplyy should be taken, with an 
area of 819 square miles. The remaining triangulation, needed is 695 
linear miles. The j)recise-level lines remaining to cldse the net are 
270 miles long. 

In addition to these surveys in areas specifically stated, the prompt 
examination of areas where vessels report obstructions should be con- 
.linued as heretofore, and some small amount of wmrk done in perpet- 
uating the monuments of the old triangulation. 

The ivork covered by the descriptions of the preceding paragraphs, 
the issue of new and the revision of old charts, and the preparation 
liiid issue of necessary bulletins constitute, then, the general project 
lor future wmrk of the Lake Survey. 
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During the year the main work of the Survey was conducted until 
July 31, 1906, Lieut. Col. J. L. Lusk, Corj)s of En gineers; from 
that date to April 20, 1907, by Col. G. J. Lydecker, Corps of Engi- 
neers, and after April 20 by Maj. Charles Keller, Corps of Engineers, 
in charge of the principal office of the Survey at Detroit, Mich. 
Kearly the whole work of conducting surveys and water-level obser- 
vations, reducing the results thereof, and of correcting and issuing 
charts and bulletins devolved upon that office. The district engineer 
officers rendered important aid by making local surveys and by regu- 
larly suppl^dng valuable information for correcting the charts, bul- 
letins, and supplements. These district officers are located at Duluth,. 
Minn.; Milwaukee, Wis. ; Chicago, 111.; Grand Eapids, Mich.; De- 
troit, Mich. ; Cleveland, Ohio, and Buffalo, N. Y., with suboffices at 
Saiilt Ste. Marie, Mich., and Oswego, N. Y. 

During the early months of the present fiscal year seven parties 
were in the field, viz : 

One party at Niagara Falls, engaged in extending surveys of the 
Niagara Siver from Echota to Lake Ontario, examining the ap- 
proach to the mouth of the Niagara Eiver, and also engaged in hy- 
draulic work relative to the effect on the river, lake, and Falls of the 
abstraction of water for power purposes. 

Two parties engaged in effecting a crossing of the north end of 
Lake Michigan with the primary triangulation. During the progress 
of this iinportant work, soundings and topography were secured in 
the north end of Green Bay. 

The first of these parties, after completing work in Green Bay, 
made soundings, using the steamer Search^ in Lake Michigan off 
Sleeping Bear Point, in the Straits of Mackinac, and in the vicinity 
of Sturgeon Ba}’^, Wisconsin. Much topography was also secured. 

The second of these parties continued triangulation on the east 
shore of Lake Michigan. 

A party quartered on the small steamer No. 1 com|)leted the surveys 
of Grand Haven and Holland harbors and the lower Saginaw River. 

A fifth party, with the steamer Survey or was engaged on surveys 
at the west end of Isle Royal, at Marquette, near Gull Rock, and at 
Munising, Lake Superior. 

A sixth party continued the primary triangulation down the Avest 
shore of Lake Huron, across Saginaw Bay, joining on the work of 
1857 at Sand Point, and continuing to Port Austin, and with station 
erection southward. 

A seventh party made observations on magnetic conditions as affect- 
ing mariners’ compasses in Lake Superior from Point aiix Pins to 
Pigeon River, mainly on outlying rocks and islands. 

Since early in May four parties have been in the field and are en- 
gaged in the following work : 

V One party is at Niagara Falls engaged in the hydraulic investiga- 
tions needed for determining the present and probable future effect 
of poAver diversion upon the x\merican Falls. This party has estab- 
lished automatic gauges at Buffalo, ChippeAva, Suspension Bridge, 
entrance of PoAver Canal, and IVhirlpool Rapids, has taken float ob- 
servations on the Canadian side, and has selected a good gauging 
station on the American side, where it is hoped soon to begin current 
measurements. 
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The second party has been working in the west end of Lake Erie 
•east of Colchester light with a view to extending and widening the 
belt over which sweeping has been carried. 'For this part}^ the 
weather has been iinusuatly unfavorable, but some valuable results 
have been obtained. 

The third party has been engaged in sweeping off Thunder Bay 
Island, where an oft-reported shoal has given navigation good ground 
for apprehension. This party has swept and sounded 19 square miles. 

The fourth party has completed a suTvey of the harbor of South 
Haveiq Mich., and has begun that of the harbor of St. Joseph, Mich. 

The execution of the survey which terminated in 1882 involved a 
great quantity of astronomic, topographic, and hydrographic Avork, 
all of Avhich aauxs performed Avith a high degree of skill and accuracy. 
The result a\uis the preparation of a series of reliable charts for lake 
vessels and the furnishing of a basis for AAmrks of channel improve- 
ment upon the lakes themselA^es and their connecting AAUiters. This 
original series consisted of 76 charts, all of AAdiich Avere printed in 
black from copperplates. 

The extensiA^e reAUsion of the charts noAv under Avay has for its 
object to shoAA’ to . date the changes, due to natural and artificial 
agencies, AAdiicli have taken place in the formerly existing conditions 
as charted, and to furnish the additional information concerning the 
greater depth Avhich the present requirements of commerce demand. 

As a result of reAusions, cancellations, and additions to the original 
series, based on the later surveys., there are now in force IM lake 
surA^'ey charts, of AAdiich 4 are in black from old copperplates, 08 are 
lithographs in colors from copperplate transfers, 39 are lithographs 
in colors from stone engravings, and 3 are photolithographs in colors. 

The charts issued in colors hai^e all deptlis of 18 feet and less in 
blue, shoAAung at a glance Avhere A^essels may proceed AAuth safetAq and 
arc considered by A^esselmen much preferable to the old style printed 
in plain black and AAdiite. This ucaa’ series of colored charts is beliei^ed 
to constitute a distinct advance in chart construction and printing, 
and meets AAuth high favor from iiaA’-igators and others. 

During the year the Detroit office has reAUsed, transferred to stone, 
and printed editions in colors from 19 copperplates, revised and 
jirinted a second edition in colors from one engraAung on stone, and 
engraved on stone and issued in colors 7 entirely neAv charts of the 
regular series. For free supplemental issue, 5 small insets AAuu*e 
engraA^ed on stone and 6 others prepared in AUirious Avays. For other 
Government offices, 2 maps Arere prepared by photolithography from 
draAAungs furnished. In addition to the aboA^e, revisionsOf 4 copper- 
plate charts and engravings on stone of 3 neAV charts of the regular 
series are almost completed. 

Of the entire series of charts there had been issued in colors 5 on 
July 1, 1900; 12 on July 1, 1901; 30 on July 1, 1902; 49 on Julv 1, 
1903 ; 59 on July 1, 1904; 73 on July 1, 1905 97 on July 1, 1906 ; and 
110 on July 1, 1907. 

Up to February 20, 1890, one full set of charts Avas issued free to 
each United States registered A^essel. Any additional charts furnisliecl 
such vessels and all furnished for other unofficial use AA^ere sold at the 
uniform price of 30 cents each. On the date aboA'e mentioned the 
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free issue, except for official purposes of the Government, was dis- 
continiied^ pursuant to law, and since then the charts have been sold 
for all private and unofficial use at prices ranging from 5 cents to 80 
cents each, the price being intended in each instance to cover only the 
cost of paper and printing. 

Charts may be purchased at the main office at Detroit, at the Canal 
Office at Sault Ste. Marie, Mich., and at the United States Engineer 
Office in Buffalo. Complete sample sets may be seen at the United 
States Engineer Offices at Duluth, Milwaukee, Chicago, Grand 
Eapids, Cleveland, and Oswego, enabling purchasers to select exactly 
the charts they wish to order. 

From 1882 to June 80, 1907, a total suni of $27, 240.58 was derived 
from the sale of charts by the Detroit office and deposited in the 
United States Treasur}^ 

During the fiscal year ending June 80, 1907, the number of charts 
sold by the Detroit office was 18,795, and by the Buffalo office 2,845, the 
aggregate sales being 16,640, The pimceeds of the sales, amounting 
to $2,616.97, were deposited to the credit of the Treasurer of the 
United States. The Detroit office issued 8,115 charts for official use 
and the Buffalo office 45, a total of 3,160. To date nearly 340,000 of 
these charts have been sold and issued for actual service. 

The operations described call for extensir^e surveys and a vast 
amount of office Avork, all of Avhich must be done Avith great care and 
accuracy. TheA^ are now being pimsecuted with a small force. To 
secure a satisfactory rate of progress Avill require an expenditure of at 
least $115,000 during the year ending June 30, 1909. 

In addition to AAmrk relating to charts, the Detroit office continued 
operations under the project adopted in 1898 for an exhaustive inves- 
tigation of lake levels, as described in the Annual Keport of the Chief 
of Engineers for that A^ear, pages 8774-8776. The principal field Avork 
of the year comprised lake temperature observations and the main- 
tenance on the seA^eral lakes of 13 self-registering Avater gauges Avhich 
supply an accurate and continuous record of the most minute changes 
in the eleAmtion of the Avater surface. In Appendix III of this report 
Avill be found a table giving the discharges of all the Great Lakes at 
the mean stage of each for the past forty-six years, as determined 
from the monthly means shoAvn on the plate in the same appendix. 
This work is noAV fully organized and it is highly important that it 
be pushed to completion as rapidly as possible. For this purpose the 
sum of $10,000 should be made aAmilable for expenditure during the 
fiscal year ending June 80, 1909. 

It is therefore recommended that the appropriation for that year be 
made to include the tAvo amounts indicated aboAn, and that it be 
formulated as’ folloAvs : 

Estimate for the fiscal year ending June SO, 1909. 

For snrA’ey of Northern and NorthAvestern Lakes, including all necessary 
expenses for preparing, correcting, extending, printing, and issuing charts and 
hnlletins, and of iiiYesti gating lake levels with a view to their regulation, to be 
immediately available and to remain available until expended, $125,000. 
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July 1, 1906, balance unexpended $135,893.09 

Amount appropriated by sundry civil act of March 4, 1907 75, 000. 00 

Collections credited to account : 

Receipts -from sale of old boiler $150.00 

Work done for other engineer districts 278. 97 

Refundment account of loss of property — 1. 28 

Refundment account of overpayment 1 . 30 

431. 55 


211, 324. 64 

June 30, 1907, amount expended during the fiscal year 136, 857. 68 


July 1, 1907, balance unexx^euded 74, 466. 96 


Bidletins . — The preparation and issue of the series of bulletins, siip- 
plementaiy to the charts, commenced in 1889, relating to the river 
and harbor improvements and navigation of the Great Lakes, was 
formerly done by this office, but ivas transferred to the Detroit office 
in 1902. Of Bulletin No. 17, the last issued there, about 2,300 copies 
have already been distributed to the marine interests, and requests for 
it are constantly being received. These bulletins are issued annually, 
with monthly supplements through the season of navigation, and give 
the latest and fullest descriptions of the progress in works of river 
and harbor improvements intended to benefit the navigation of the 
Great Lakes and their connecting waters, and the results of surveys 
in those waters made under the direction of the Detroit office of the 
Lake Survey and the district engineer officers. Small maps showing- 
locations of new shoals, changes in important channels, harbors not 
otherwise charted, etc., are inserted in both bulletins and supplements 
as occasion arises. 

Annual loater levels of the Northern and Northwestern Lakes , — A 
table showing the monthly water levels from July 1, 1906, to June 30, 
1907, at Marquette, Mich., on Lake Superior; Milwaukee, Wis., on 
Lake Michigan ; Sand Beach, Mich, on Lake Huron ; Cleveland, Ohio, 
on Lake Erie, and Charlotte, N. Y., on Lake Ontario, will be found in 
Appendix I I I. 

(See Appendix III.) 

THE CONTROL AND REGULATION OF THE WATERS OF NIAGARA RIVER AND 
THE PRESERVATION OF NIAGARA FALLS. 

In connection with applications for permits under the act of Con- 
gress of June 29, 1906, For the control and regulation of the 
waters of Niagara River, for the preservation of Niagara Falls, and 
for other purposes,” the Secretary of War directed in his memo- 
randum of July 14, 1906, that Capt. Chas. W. Kiitz, Corps of 
Engineers, should institute, under the direction of the Chief of 
Engineers, an investigation of conditions existing at Niagai*a Falls. 

Captain Kutz submitted a report August 15, 1906, coricerning the 
power companies on the Canadian side (published in War Depart- 
ment Doc. No. 284), and a report October 5, 1906, concerning the 
power companies on the American side (published in War Depart- 
ment Doc. No. 289). 

During the season of 1906 a party engaged in the work of surveying 
the river in connection with the Survey of the Northern and North- 
western lakes made observations of current lines and velocities and 
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fluctuations of water surface, redetermined the crest line of the two 
cataracts, and secured a series of photographs showing the appearance 
of the rapids and cataracts under widely varying volumes of flow. 
These operations are further described in connection with the Lake 
Survey report, Appendix III.. 

In his opinion of January 18, 1907, the Secretary of War directed 
the Chief of Engineers and Captain Kutz to prepare permits for the 
diversion of vfater from the American side and for. the transmission 
of poAver from Caiiada, and it aauis also directed that Captain Kutz 
be detailed to report a plan for the supervision of operation under 
the permits. Questions connected Avith the preparation of permits 
and AAuth the supervision of operations Avere under consideration at 
the close of the fiscal year. 

March 20, 1907, Gapts. John S. SeAvell and Charles W. Kutz, Corps 
of Engineers, Avere detailed the Secretaiy of lYar as additional 
members of the committee, consisting of Messrs. C. F. McKim, Fred- 
eric LaAA^ Olmsted, and Frank Millett, appointed by the Secretary 
of War in connection Avith the preserAuxtion of natural scenic effects 
at Niagara Fails. 

March 20, 1907, the Secretary of IVar approved a recomiTiendatidn 
of the Chief of Engineers that the officer in charge of the Survey of 
the Northern and NortliAvestern Lakes be authorized to make such 
observations and to carry on such operations as may be necessary to 
determine AAdiether the diversion of the authorized amount of 15,000 
cubic feet ]xer second from the American side in connection Avith that 
to be diverted on the Canadian side for the development of 160,00(1 
horsepower injures or interferes Avith the navigable capacity of said 
river or Avith its integrity and proper Amlume as a boundary stream 
or AA'ith the scenic grandeur of Niagara Falls, and the sum of $5,000 
Avas allotted for the investigation. A project dated April 30, 1907, 
coA^ering the necessary operations aauxs approA^ed by the Chief of 
Engineers May 8, 1907, and a Lake Survey?' party organized for the 
purpose left Detroit for Niagara Falls May 20, 1907. The opera- 
tions of that party to the close of the fiscal 3^ear are described in con- 
nection Avith the report of the SurA^ey of the Northern and North- 
Avestern lakes. Appendix III. 

In addition to the expenditures made in connection Avith the Lake 
Siiiwey operations under the project of April 30, 1907, the sum of 
$3,849.32 has been disbursed by Capt. W. J. Barden, Corps of Engi- 
neers, disbursing officer of the Office of the Chief of Engineers, for 
expenses connected AAfith hearings before the Secretary of War, for 


expert services, and for traAmling expenses. 

Amount appropriated by act of June 20, 1906__ .$50, 000.00 

June 30, 1907, amount expended during .fiscal year ■ 4, 309. 9S 

.July 1, 1907, balance iinexpfmded 45, 693. 02 

July 1, 1907, outstanding liabilities «___ 685. 9S 

July 1, 1907, balance available « : ^ 45,007. 04 


« The question of pay of the ciAulian members of the committee appointed by 
the Secretary of AVar' in connection with the preseiwation of natural scenic 
ejects at Niagara Falls, yet to be determined. 
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IMPROVEMENT OF THE YELLOM^STONE NATIONAL PARK, INCLUDING 
■ THE CONSTRUCTION,- REPAIR, AND MAINTENANCE OF ROADS AND 

BRIDGES. 

Officer in charge, First Lient. E. D. Peek, Corps of Engineers. 

The YelloiYstone National Park was set apart from the public 
domain and placed under the control of the Secretaiw of the Interior 
by act of Congress of March 1, 1872. The sundry civil act of ]\Iarch 
3, 1883, directed the construction and improvement of suitable roads 
and bridges under the supervision of an engineer officer to be detailed 
by the Secretaiw of War, and in Jul}?-, 1883, an engiiieGr officer xvas 
designated accordingly. This was the beginning of systematic road 
construction in the Park. The previous work consisted of the open- 
ing of such rough trails as the limited means permitted, but thex- were 
temporary in character and of little or no value in the permanent plan. 
Subsequent to the sundry civil act of August 4, 1886, the expenditure 
for the improvement was transferred to the War Department, and it 
has been in the charge of the Engineer Department with the excep- 
tion of the period from August, 1894, to March, 1899. 

At the outset the officer of the Corps of Engineers in charge 
adopted a project (described in the Annual Eeport of the Chief of 
Engineers for 1887, p. 3134) for a comprehensive system of substan- 
tial roads which, with the change of the act of Congress of March 
3, 1891, is the basis of the present system. The siindry civil act of 
June 6, 1900, directed that the road extensions and improvements 
should thereafter be made in harmony ivith a general plan to be 
approved b}" the Chief of Engineers^ Such plan was approved 
August 27, 1900, modified by authority of the Secretary of War, 
dated July 22, 1901, and further modified by approval of the Chief 
of Engineers, datecl July 2, 1902. The sundry civil act of June 28, 
1902, recognized this project and provided for its completion, and it 
was practically finished during the fiscal jeixY ending June 30, 1906. 
E comprises a belt line or* main circuit which reaches all of the 
important centers of interest, with side roads, bridle trails, and four 
approaches leading from the park boundary to different points on the 
belt line — in all, about 350 miles of road and about 125 bridges. The 
sum expended to June 30, 1907, including iiiaintenance and repairs, 
is $1,713,521.42. It is estimated that not less than $200,000 of this 
amount was expended in early ivork which has since been replaced 
and does not form a part of the completed system. Maintenance and 
repairs have cost about $435,852.25, leaving about $1,077,669.17 for 
the cost of the permanent work. In addition, there has been ex- 
pended on work done for other Departments the sum of $850.95, for 
which, the Park fippropriation has been reimbursed. 

The sundry civil acts of June 30, 1906, and March 4, 1907, pro- 
vided funds for the maintenance and repair of improvements, and 
projects for the expenditure were approved July 17, 1906, and April 
8, 1907. The work of the past fiscal year under these projects 
included: 

General repair and maintenance of the entire sj^stem, ineinding the Cooke 
City, East XVest and South roads; the construction of a road to the petrified 
tree stumps in the vicinity of Yanceys, and the excavation of the rock sur- 
rounding one of tlie stumps; repairs to bridges; the replacing of Sulphur Creek 
bridge by a culvert and fill; laying of tile culverts; construction at a number 
of points of platforms for the loading and unloading of coaches ; eonstriiction 
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of platforms and stairways in the Canyon, of onthoiises at several i)Iaees, and of 
three houses on the Divide for working crews ; the clearing of dead and failing 
timber from the roadside; 100 miles of road sprinkled, a number of pumping 
stations converted into gravity tanks, and hydraulic rams installed; repairs to 
.sprinkling wagons, road graders, carts, and other vehicles; the purchase of a 
portable planer and the dressing of lumber ; maintenance of trees, shrubs, vines, 
and lawns ; the erection of a fence at Hymen Terrace, and of an iron fountain 
in front of the residence of the United States Commissioner; care of the alfalfa 
field at Gardiner (since transferred to the charge of the superintendent of the 
Ihirk) ; the purchase of about 600 enameled-steel signs; the sur^'ey of a road to 
connect the Canyon and Tower Falls, and a survey, in progress, for a road from 
the west boundary of the Park, at the crossing of the Gallatin River, to a point 
on the Norris road about 7 miles from Mammoth Hot Springs. 

It is proposed to apply the $200,000 estimated as a profitable ex- 
penditure during the fiscal 3 ^ear ending June 80, 1909, to w'ork of 
maintenance and repair, together with the replacing of dry retaining 
walls with mortar or concrete, the replacing of certain wooden bridges 
with steel, and commencing the work of resurfacing the system, in- 
cluding the purchase of the plant necessary therefor. The' work is 
necGssaiy to keep the improvement available for use. 

More extended information relating to previous operations is pub- 
lished in the Annual Eeports of the Chief of Engineers, as follows : 

1887, page 3133. A resume of operations from 1883 to 1887. 

1900, page 5420. A general resume covering tlie period 1872-1900. 

1900, page 5441. The general plan approved August 27, 1900. 

1901, page 3797. Modiiication of 1901 in the general plan of August 27, 1900. 

1903, page 2444. General description and technical details of work. 

1905, following page 2822. Map of tourist routes. 


July 1, 1906, balance unexpended ,$60,015.10 

Amount appropriated by sundry civil act approved March 4, 1907 75, 000. 00 

135,615.10 

June 30, 1907, amount expended during fiscal year 78, 171. 51 

July 1, 1907, balance unexpended 57, 443. ,59 

July 1, 1907, outstanding liabilities , 17,783.41 

July 1, 1907, balance available 39,660.18 

Amount that can be profitably expended in fiscal year ending June 
30, 1909, for maintenance and repairs, in addition to the balance 
unexpended' July 1, 1907 — 200,000.00 

(See Appendix J J J.) 


ROAD INTO MOUNT RAINIER NATIONAL PARK. 

Officer in charge, Maj. IT. M. Chittenden, Corps of Engineers. 

Prior to the commencement of operations, an inferior road led into 
the park from the western boimdaiy of the forest reserve to Long- 
mire Springs, a distance of about lOT miles, and rough trails extended 
thence to the Camp of the Clouds. 

The sundry civil act of March 8, 1908, appropriated $10,000 for a 
survey of the most practicable route for a wagon road into the park 
and for commencing construction. An estimate of cost, amounting 
to $183,000.50, was submitted to Congress March 22, 1904, and printed 
in House Document No. 681, Fifty-eighth Congress, second session, and 
an appropriation for continuing construction was made in the sundry 
civil act of April 28, 1904. The project thus authorized by Congress 
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and the one under which work is being carried on contemplates the 
construction of a wagon road from the western boundary of the. 
forest reserve to the Camp of the Clouds, a distance of about 25 
miles. 

Under the contract with A. D. Miller, which was annulled June 12,, 
1906, about 1 mile of road ivas constructed dmmediately above 
Longmire Springs. Work has been carried on during the^past 3^ear 
by hired labor and use of Government plant, and about 7 miles of 
road were completed, all between the western boundary of the forest 
reserve and Longmire Springs, making the total length completed 
about 8 miles. . 

The total amount appropriated to date is $140,000, of which 
$17,216.23 were expended on survej^s. The amount expended on the 
work of the existing project up to the close of the fiscal year ending 
June 30, 1907, is $65,703.63. 

It is proposed to use the amount estimated as a profitable expendi- 
ture during the fiscal year ending June 30, 1909, in constructing the 
road above Longmire Springs, thus increasing the extent of the im- 
provement available. 

The report of the field work of the original survey made in 1903 is 
printed in the Annual Eeport of the Chief of Engineers, 1904, page 
4207. The general location of the proposed route is shown on the 
map of the survey made in 1904 for a proposed additional road into 
the park from the east, iirinted in House Document No. 283, Fifty- 
eighth Congress, third session. 


July 1, 1906, balance unexpended $G::>, 404. 74 

Amount appi'opriated by sundry civil act approved March 4, 1907 50, 000. 00 

113,404.74 

June 30, 1907, amount expended during fiscal year, for works of 

improvement ' 56, 324. GO 

July 1, 1907, balance unexpended 57, 080. 14 

July 1, 1907, outstanding liabilities 10, 900. 00' 

July 1, 1907, balance available 46, 180. 14 

Amount (estimated) required for completion of existing project 75,000.00 

Amount that can be profitably expended in fiscal year ending June 
30, 1909, in addition to the balance unexpended July 1, 1907, for 
works of improvement 50, 000. 00 

(See Appendix K K K.) 


MAPS, IVAR DEPARTMENT. 

With the $3,000 appropriated for this purpose for the fiscal year 
ending June 30, 1907, agreements have been entered into for" the 
printing of five harbor charts for the use of the Coast Artillery. A. 
nyip has also been printed for the Department of Dakota, and a por- 
tion of the cost of maps for use in connection with maneuvers of the 
militia has been paid from this appropriation. 

Existing regulations require the commanding officer of each post 
where there are fixed batteries bearing upon a channel to call upon 
the Engineer Department for accurate charts showing the soundings 
to the extent of the ranges of the guns. A number of these charts 
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will be required during the fiscal year 1909. It is recommended that 
$5,000 be appropriated for this purpose, and an estimate of that 
amount is submitted. 

BUILDINGS, ARMY WAR COLLEGE, WASHINGTON, D. O., AND ENGI- 
NEER SCHOOL, WASHINGTON, D. C. 

^ Officers in charge, Capt. John S. Sewell, Corps of Engineers; Maj. 
Chester Harding, Corps of Engineers, in charge of new work since 
March 16, 1907. 

The creation of the Engineer Post and School at Washington Bar- 
racks was authorized by an act of Congress approved June 30, 1902, 
based on an estimate prepared without funds available for the prepara- 
tion of detailed plans or for the making of borings, etc. This estimate 
contemplated the utilization of a number of existing buildings, and 
provided for construction of new buildings inclosing approximate^ 
4,000,000 cubic feet. A unit price of about 16 cents a cubic foot of 
space inclosed in buildings, all contingencies included, was practically 
the basis of^ this original estimate. Further development of plans 
for the Engineer Post, and for the War College building authorized 
in the same act, led to the apj^roval by the Secretary of War of a 
transposition of the locations of the two, so that the latter building 
now occupies the site originally planned for the Engineer Post. This 
change led eventually to the abandonment of the effort to utilize old 
post buildings, which, upon detailed examination, proved also to be 
in such bad condition as to make repairs expensive and not economi- 
cal.. These facts were reported in general terms in the Annual Eeport 
for 1904, page 741, as well as the fact that the Subsistence Department 
had utilized the jiost for a distributing depot, which was not antici- 
pated in the original estimates. The army appropriation act ap- 
proved June 12, 1906, provided a chaplain for the Corps of Engineers, 
who has been assigned to station at this post, and a commissary officer 
has been assigned to permanent station there, both calling for addi- 
tional quarters. 

In view- of these and other similar minor changes the cubic contents 
of the buildings actually provided were increased by increasing the 
number of buildings as far as funds wmuld permit, actual construc- 
tion having been almost exactly as costly per cubic foot of inclosed 
space as the estimate. 

The condition of the work at the close of the fiscal ^Tar was as 
follows : . 

BUILDINGS, ARMY WAR COLLEGE. 

This work is entirely finished and the accounts all settled up. For 
detailed history of this work, reference is made to the Annual Reports 
of the Chief of Engineers for the years 1902, 1903, 1904, 1905, and 1906. 

Amount apiiropriatecl by act of June 30, 1902 .^400, 000.00 

Amount appropriated by act of April 23, 1904 300,000.00 

Amount of Treasury transfer for mileage refunded to appropria- 
tion ' 187.04 

TOO, 187. 04 
699, 194. 12 


June 30, 1907, amount expended to date. 

July 1, 1907, balance unexpended 

July 1, 1907, outstanding liabilities 


992. 92" 
992. 92 
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BUILDINGS, ENGINEER SCHOOL. 

Ail tlio work authorized under appropriations made for this object 
up to and including the act of March 2, 1905, has been completed and 
the accounts for those appropriations have been iinaily settled up. 
For detailed history of this project reference is made to the aiimial 
reports of the Chief of Engineers for the years 1902, 1903. 1904-, 1905, 
and 1900. 

In the Army appropriation act approved March 2, 1907, funds wei'e 
appropriated for additional work under this project as follows : For 
completion of two incomplete sets of noncoinmissioned officers’ quar- 
ters, $15,000; for construction of one new stable, $17,500. Plans and 
speciiication for these buildings are nearing completion, and work of 
actual construction will be commenceci early in the fiscal 3^ear 1908. 
This new work was assigned to the charge of Maj. Chester Harding, 
Corps of Engineers, on March 16, 1907. 

On December 22, 1904, the Secretaiy of War approved a general 
layout which, it is thought, completely meets the present needs of the 
post and school ; a drawing of this proposed post accompanied the 
i’eport of Captain SeAvell published in the Annual Eeport of the 
Chief of Engineers for 1906. Additional buildings are shoAAm on 
this sheet ; arranged in the order of their immediate importance, and 
AAuth the estimated cost of each stated, they are as follows: A build- 
ing or buildings, for post headquarters, engineer school, engineer 
librar^q engineer museum, etc., $350,000 ; barrack No. 2 (completing) , 
$35,000; six additional double sets of quarters for noncommissioned 
officers’ quarters, $60,000; neAV post hospital, $60,000; bachelor offi- 
cers’ quarters, $65,000; one new stable, $17,500; engineer school 
poAver house, $20,000 ; engineer school trade shops, $20,000 ; quarter- 
master’s coal shed, $8,000; timber shed, $3,000; quarters for chap- 
lain, $17,000; extencling and completing the system of roads, side- 
Avalks, sewers, Avater supply, gas, and electrical distribution to sein^e 
these ncAV buildings, $25,000; field observatoiy, $3,000; contingen- 
cies, $71,600 ; in addition there is urgently required a storage shed for 
ponton Avagons, Avhich is estimated to cost $12,500; total, $767,600, 
or, in round numbers, $770,000. An estimate of this amount is sub- 
mitted. 

Fuller details of these neAv buildings and their objects are giAnn in 
the report of Captain SeAvell, published as Appendix H H H of the 
Annual Report of the Chief of Engineers for 1906. 

It is recommended that Congress proAude for as man}^- of these 
items at the coming session as the general condition of the public 
funds maA^ justify, AAuth a vieAA^ to the earl}?' completion of the post 
and school. 


Amount appropriated by act of June 30, 1902 $500, 000 

Amount appropriated by act of March 2, 1903 360,000 

Amount appropriated by act of March 2, 1905 . 150, 000 

Amount a])propriated by act of March 2, 1907— 32,500 

, , , . 1,042,500 

June no, 1907, amount expended to date 1, 010,000 

July 1, 1907, balance unexpended__^ 32, 500 


(See Appendix L L L.) 


MONUMENT AT KINGS MOUNTAIN. 861 

CONSTRUCTION OF BRIDGE ACROSS MISSISSIPPI RIVER BETWEEN 
PORT SNELLING RESERVATION AND ST. PAUL, MINN. 

This work was in the charge of Lieut. Col. George McC. Derby,, 
Corps of Engineers, to November 17, 1906, and in the temporary 
charge of Col. James B. Quinn, Corps of Engineers, from November 
17, 1906, to June 7, 1907, and of Capt. E. H. Schulz, Corps of Engi- 
neers, since June 7, 1907. 

The act of Congress ^ approved March 17, 1906, provided for the 
construction of the^ bridge at a limiting cost of $250,000, toward 
which was to be paid not less than $100,000 by the city of St. Paul, 
not less than $25,000 by any electric street railway company receiving 
right of transit across the bridge, and such sum as the Secretary of 
Mar might determine by any steam railway company hereafter using 
the bridge, 

^ The sum of $100,000 has been secured to the United States by the 
city of St. Paul, and the sum of $25,000 has been paid by the Twin 
City Eapid Transit Company for the right of transit across the 
bridge. 

A site has been selected for the proposed bridge, Avith the approval 
of the Secretary of War, about 300 feet beloAv the old Fort Snelling 
bridge. 

Amount expended to June 30, 1907, $4,128.43. 

During the year the site was surveyed and borings made to deter- 
mine the character of the foundation. Part of the land required for 
approaches Avas purchased. The balance of the land needed Avill 
probably have to be obtained by condemnation proceedings. Pro-, 
posals haA^e been issued and bidders asked to submit plans and sped-, 
lications. The bids Avill be opened July 19, 1907. 


Amount received from Twin City Rapid Transit Company $25, 000. 00 

Amount appropriated by sundiN civil act approved March 4, 1907 125, 0.00. 00 


150, 000. 00 

June 30, 1907, amount expended during fiscal year, for works of im- 
provement 4, 128. 43 


July 1, 1907, balance unexpended 145, 871, 57 

July 1, 1907, outstanding liabilities 30. 50 


July 1, 1907, balance available 145, 835. 07 

(See Appendix M M M.) 


ERECTION OF MONUAIENT TO COMMEMORATE THE BATTLE OF KINGS 
MOUNTAIN IN SOUTH CAROLINA. 

This Avork Avas in the charge of Capt. G. P. PIoAA'ell, Corps of Engi-. 
iieers. 

By act of Congress approved June 16, 1906, the erection of a monii- 
ment on Kings Mountain battle ground to commemorate the victory 
of the Avar of the American Eevolution, October 7, 1780, Avas author-^ 
ized, and $30,000 appropriated. The construction aatis assigned by 
the Secretary of War to the Engineer Department. During the year 
the title to the land has been determined by the Attorney-General of 
the United States, to rest Avith the Kings Mountain Centennial Asso- 
ciation of South Carolina, and bids for the erection Avill shortly be: 
issued. ' 


862 EEPOET OF THE CHIEF OP ENGINEEKSy U. S. AKMY. 

July 1, 1900, balance unexpended $30,000.00 

June 30, 1907, amount expended during fiscal year, for works of 

improvement 72. 23 


July 1, 1907, balance unexpended 29, 927. 77 

ERECTION OF MONUMENT TO THE MEMORY OP SOLDIERS WHO FELL 
IN THE BATTLE OP NEW ORLEANS, IN THE WAR OP 1812. 

This work was in the charge of Capt. J. F. Mclndoe, Corps of 
Engineers. 

By act of Congress approved March 4, 1907, Congress appropriated 
$25,000 for the completion of a monument to the memory of the 
soldiers who fell in the battle of New Orleans in the war of 1812. 
The design of the monument was approved by the Secretary of War 
May 17, 1907, and the work of construction and disbursement of 
funds assignecl to the Engineer Department. The site of the struc- 
ture is at Chalmette, La. 

To June 30, 1907, no expenditures had been made. 

OPPICE OF THE CHIEF OP ENGINEERS. 

During the fiscal year ending June 30, 1907, the following-named 
officers were on duty in this office as assistants : 

Lieut. Col. Frederic V. Abbot. 

Maj. Harry F. Hodges. 

Capt. Charles W. Kutz, until October 12, 1900. 

Capt. William J. Barden. 

Very respectfully, 

A. Mackenzie, 

Bvig. Chief of Engineers^ U, S, Amig, 
The Seceetary of War. 
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Abbey Cut, Hudson River, IST. Y., wreck near 145 

Aberdeen, Wash. : 

Bridge across Chehalis River 828 

Bridge of city across Elliott Slough 822 

Bridge across Wishkah River..". 826 

Improvement of Clrays Harbor and Chehalis River 783 

Academy Creek, Ga. [see Brunswick Harbor) 319 

Acushnet River, Mass., improvement of New Bedford Harbor 79 

Adams Creek, N. C. : 

Bridge at AVinthrop 824 

Waterway via. See Beaufort Inlet. 

Agate Bay, Minn., improvement of harbor 585 

Ahnapee and Western Railway Company, bridge of.. 829 

Ahnapee (Algoma) Harbor, W is., improvement of 610 

Alabama River, Ala., improvement of i 365 

Alabama, Tennessee and Nortliern Railroad Company, bridge of 818 

Alameda, Cal., improvement of Oakland Harbor 740 

Alaska: 

Examination and survey of St. Michael Canal 802 

Improvement of St. Michael Canal 801 

Wreck in Tanana River 802 

Albany, N. Y., harbor lines near Van Allies Point 814 

Albany Bridge Company, bridge of 819 

Albemarle and Chesapeake Canal, N. C.: 

Improvement of waterway via 258 

Purchase of Norfolk-Beaiifort Inlet waterway) 263 

Albemarle Sound, N. C. : 

Bridge across 821 

Improvement of waterway to Norfolk, Va., via Currituck Sound 258 

Improvement of waterway to Norfolk, Va., via Pasquotank River 258 

Algeria (schooner), wreck of 716 

Algoma (Ahnapee) Harbor, Wis., improvement of... - 610 

Alice (barge), wreck of 185 

Allegheny County, Pa.: 

Bridge across Allegheny River 819 

Bridge across Monongahela River 828 

Allegheny River, Pa.: 

Bridge at Kennerdell 822 

Bridge at Oak m out and Hulton Ferry 819 

Construction of locks and dams 548 

Improvement by open-channel w'ork 547 

Improvement of Pittsburg Harbor 554 

Operating and care of locks and dams 549 

Allouez Bay, Wis. Buluth Harbor. 

Alloway Creek, N. J., improvement of 191 

Alpena Harbor, Mich., improvement of 669 

Altamaha River, Ga.: 

Bri dge of Georgia and Florida Railway - 828 

Improvement of - 313 

Ambrose channel, New York Harbor, N. Y., improvement of, including 

dredge construction — 148 

Amelia River, Fla. Fernandina. 
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Amite River, La., improvement of 41S 

Anacostia River, D. 0., improvement of 232 

Anahuac channel, Tex., improvement of 436,438 

Anclote River, Fla., improvement of 343 

Ann, Cape, Mass., construction of harbor of refuge 47 

Anne x4ruodel County, Md., bridges of 827 

Apalachicola Bay, Harbor, and River, Fla.: 

Improvement of harbor in bay - - - . 349 

Improvement of river, including the Cut-off - 351 

Wreck in river 369- 

Appleton, Wis. : 

See also Fox River. 

Bridge of city across United States canal 823 

Appomattox River, Va., improvement of — 255 

Appoqninimink River, Del., improvement of 198 

Appropriations: 

Fortifications 12 

Rivers and harbors 19 

Aqueduct Bridge, Washington, D. 0., repair of 830 

Aqueduct, Washington, D. 0. See Washington. 

Aransas Bay and Pass, Text: 

Examination and survey for channel to Pass Cavallo {see Rio Grande- 

Mississippi River waterway) 451 

Examination and survey for waterways from the Rio Grande to Missis- 
sippi River, via 451 

Improvement of channel to Pass Cavallo, to Victoria (on Guadalupe 

River), and to Corpus Christi (via Turtle Cove) 443 

Improvement of pass 447 

Survey of channel to and up Guadalupe River to Victoria and to Ciiero . . 451 

Survey of Turtle Cove channel to Corpus Christi 451 

Aransas Pass Harbor Company {see Aransas Pass) 447 

Arcadia Harbor, Mich., improvement of 662 

Areata, Cal. {see Huinboidt Harbor) : . . . 748 

Arkansas River: 

Bridge at Pine Bluff 817 

Gauging (6‘cc Mississippi River Commission) 812 

Impirovement of. 473 

Armament. See Fortifications. 

Army War Collece, Washington, D. C., erection of buildings for 859 

Arthur Kill, N. Y. and N. J., improvement of 1 157, 158 

Arthur Lake, Mermeiitau River, l.a., improvement of {see Mermentau River) . 417 

Ashland Harbor, Wis., improvement of 593 

Ashtabula Harbor and River, Ohio: 

Examination for extension of breakwater 717 

Harbor lines 815 

I m pro vein entof 712 

Wreck off 716 


Assistants: 

Civilian, to engineer officers 19 

On duty in Office of the Chief of Engineers 862 

Astoria, Oreg., examination and survey of harbor 780 

Atchafalaya Basin levee hoard of Louisiana, lock and dam in Bayou Lafourclie. 830 
AtchafalaVa River, La. : 

Bridge near Melville 821 

Gauging (-yee Mississippi River Commission) 812 

Rectification of mouth by Mississippi River Commission 812 

Atlantic City, X. J., wrecks off . . 207 

Atlantic City and Ocean City Railroad Company, bridge of ............ 823 

Atlantic Highlands, N. J., examination of Sandy Hook Bay for breakwater.. 175 

Atlantic (South) States, removal of water hyacinths from Florida waters 346 

Atlantic Ocean, wrecks off Atlantic City, N."J 207 

Atlantic Shore Line Railway Company, bridge of 823 

Auchmutv, Messrs. Shadle bridge of 824 

Augusta, Ga. : 

Im[)ro vement of Savannah River above. ................... 310 

Improvement of Savannah River below 308 
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Pa.s^'e. 

Augusta, Minn., dam across Mississippi River 829' 

Aurora, N. C. , bridge across South Creek 820 

Aiix Bees Scies Lake, Mich, (sre Frankfort Harbor) 668 

Averas Grossing, 'Chi(*.kasahay River, Miss., bridge at 823' 

B. 

Back Bay of Biloxi, Miss, {^ee Biloxi Harbor] 389' 

Back Cove, Portland liarbor, Me. See Portland Harboi*. 

Back Creek, Va., wreck iti • : 262 

Back (Weymouth) River, Mass., improvement of 64 

Back River Bridge Company, bridge of 816 

Baden ( barge ) , w reck of . . . V. 94 

Bagadoce River, Me., improvement of 25 

Baker (barge), wreck of 207 

Baldwin, 111., bridge across Kaskaskia River 821. 

Ballard, Wash, {see Paget Sound-Lake Washington waterway) 791 

Bal lards Ferry, Tenn., bridge across Caney Fork River 825 

Baltimore and Cl do Railroad Company; 

Bridge across Crand River, Ohio 824 

Biddge across Ohio River between Parke.rsburg, W. Va., and Belpre, Ohio. • 828 

Bridge acn ^ss Ri* 1 ley Creek, Pa 825 

Bridge across Susquehanna ftiver 828 

Baltimore, (diesapeake and Atlantic Railway Company, bridge of 825 

Baltimoiv Harbor, M,d.: 

Defenses of 5' 

1 inpn.)vement at Spring Carden 211 

.1 m j )roN'oni(‘nt of channel to 208 

iinprovement of channel to Curtis Bay 210 

Bangor Harbor, Me., imj)rovement of Penobscot River 26 

Bar Harbor, Me., construction of breakwater 23 

Bar Lake, Mich. (, sec Arcadia liarbor) 662 

Barnstable County, Mass., bridge of ' 827 

Barracks, Washington, B. 0. See IVasbington Barracks. 

Barren River, Ky., operating and care of lock and dam 581 

Barry, Coiismodore John, monument to 841 

Bartfioiomew Bayou, La. and Ark., improvement of..., 463 

Bass River, Mass., bridge at Yarmouth and Dennis 827 


Bateman, R. D. (schooner), wreck of 288 

Batteries, gun and mortar. See Fortifications. 

Battery, the, New York liarbor, N. Y. 

Removal of reef in North (Hudson) River, off 160 

Wreck in East River, off 145 

Bayboro, N. C., bridge across Bay River 823 

Bay Counties Railway Company, bridges of , 820 

Bay Ridge channel, New’ York Harbor, N. Y., improvement of 151 

Bay River, N. C., bridge near Bayboro 823 

Bayside channel, New Y’ork liarbor, N. Y., iinprovement of. 148 

Bay side plantation, La., bridge across Bayou Teche. 828 

Bear Creek, Aliss., bridge across. 822 

Beatty vi lie, Ky., bridges across North and South forks of Kentucky River ... 821 

Beaufort Harbor, N. C. : 

Improvement of - 273 

Improvement of waterway to New^bern 272 


Beaufort liarbor and River, S. 0., Imi^roveinent of waterway to Savannah {see 

Savannah Harbor) 305 

Beaufort Inlet, N. C. ; 

Examination and survey of waterway to Norfolk, Va 263 

Examination and survey of waterway to Pamlico Sound (see Norfolk- 

Beaufort Inlet w’aterway ) ... 263 

Improvement of 275 

Improvement of waterway to Pamlico Sound 271 

Beaufort River, S. C. See Beaufort Harbor and River. 

Beaumont, Miss., bridge across Leaf River 824 
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Beaumont, Sour Lake and Western Railway Company, bridge of 820 

Beaverton and Widsbiirg Railroad Company, bridge of 826 

^Bed'ioe (Liberty) Island," New York Bay, N. Y., examination for channel west 

of Robbins reef light-house to Kill van Kull 175 

Bee Tree Shoals, Tennessee River,. Ala., improvement of 528 

''Sejean Lake, La., bridge across - - 821 

'Beilaire, Ohio: 

See aUo Ohio River. 

Bridge across Ohio River 819 

Bellaire, Ben wood and Wheeling Bridge Company, bridge of 819 

Belle Isle bridge, Detroit River, Mich., wreck above 698 

Belle River, La., removal of water hyacinths 427 

Belle River, Mich., improvement of 682 

Bellhaven, N. C., bridge across Pungo River 821 

Bellingham Bay and Harbor, Wash.: 

Harbor lines in I and J streets waterway 815 

Improvement of Whatcom Creek waterway (New Whatcom Harbor) 797 

Belpre, Ohio: . 


Bridge across Ohio River to Parkersburg, W. Va., obstructing navigation, 828 

:Beltrami Electric Light and Power Company, dam of 830 

Belzoni, Miss., bridge across Yazoo River 817 

Bemidji, Minn. , dam in Mississippi River. ...... 830 

Bennett, J. W. (tug), wreck of 624 

Befiton Harbor Canal, Mich, {see St Joseph Harbor) 640 

.Ben wood, W. Va. ; 

See also Ohio River. 

Bridge across Ohio River 819 

Bergen Point light, N. J., examination and survey of reef at 175 

Berrien Springs, Mich.: 

See also St. Joseph River. 

Dam across St. Joseph River near 830 

Berrien Springs Power and Electric Company, dam of 830 

Beverly Harbor, Mass., improvement of 51 

Big Barren River, Ky., operating and care of lock and dam L 581 

Big Fork and International Falls Railway Company, bridge of 826 

Big Fork River, Minn.: 

Bridge across 820 

Examination of : 511 

Big Hay Harbor, Fishers Island, N. Y., examination and survey 118 

.Big Kanawha River, W. Va.: 

Improvement of - 562 

Operating and care of locks and dams 563 

Big Sandy River, W. Va. and Ky.: 

Bridge across Levisa Fork at Prestonsburg, Ky 826 

Bridge across Tug Fork at Williamson, W. Va 819 

Improvement of, inehiding Tug and Levisa forks ■ 565 

Operating and care of locks and dams 568 

Big Sarasota Bay, Fla., improvement of 338 

Big Sioux River, S. Dak., ice harbor at Sioux City, Iowa 511 

Big Stone Lake, Minn., survey of 509 

Big Stony Island, Hudson River, N. Y., harbor lines 814,815 

.Big Siintiower River, Miss.: 

Bridge at Lehrton 817 

Bridge in Sharkey County 817 

Improvement of 469,471 

Sijeau Lake, La., bridge across. 821 

Biloxi Harbor, Miss., improvement of 389 

Bisc.ayne Bay, Fla , improvement of i 332 

.‘Bismarck Harbor, N. Dak. {see Missouri River) 511 

Blaok Lake, Mich., improvement of Holland Harbor 647 

Black Mingo Bridge, B. C., bridge across Mingo Creek 826 

.Black Mingo Creek, S. C.: 

Bridge’ across. 826 

Improvement of — 296 
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Black River, Ark. and Afo., improvement of - 481 

Black River, La., improvement of 461 

Black River, Alich.: 

Improvement at month 675 

Improvement at Port Huron 680 

Bla^'k River, N. G., improvement of 281 

Black River, Lorain, Ohio, improvement of 706 

Black Rock Harbor, Conn, Bridgeport Harbor) 108 

Black Rock Harbor, N. Y. : 

Im provement of 724 

Improvement of Buffalo entrance 723 

Improvement of Lake Erie entrance 722 

Black Warrior River, Ala.: 

Bridge across Locust Fork near Short Greek 824 

Improvement above Tuscaloosa 373 

Improvement below Tuscaloosa 374 

Operating and care of locks and dams 382 

Black water ('reek, or River, A^a.: 

Bridge at South Quay 823 

Improvement of . 260 

Black water River, Fla., improvement of 360 

Block Island, R. I.: 

Construction of harbor of refuge 91 

Improvement of Great Salt Pond 92 

Wreck near entrance to Great Salt Pond 94 


Blood River, La. (.sceTickfaw River) 412 

Bloody Point light-house, Aid., wreck near ' 228 

Boanis (a'cc oAc) Corninissions): 

National Coast Defense Board 5 

Of Engineers for Rivers and Plarbors 807 

On Fortifications or other Defenses (Enclicott Board) 5 

The Board of Engineers 5 

Boats. See Dredge boats and Wrecks. 

Boeuf River, La., improvement of 463,464. 

Bogue Chitto, .La., improvement of 410 

Bogue Falia, La , improvement of 411 

Bogue Sound, N. C., improvement of waterways via 277, 279 

Bonnie Doon ( barken tine) , wreck of 94 

Booms, building of 829 

Boston and Alaine Railroad Company, bridge of.. 827 

Boston Harbor, AI ass. : 

. See also Dorchester Bay and Malden, Alystic, and Neponset rivers. 

Defenses of 5 

Improvement of 56 

Bow Arrow Point, Lake Champlain, Vt., bridge across “The Gut” 828 

Bowie Lumber Company (Limited), bridge of 821 

Brabsons Ferry, Holston River, Tenn., bridge at 821 

Braden Creek,* Fla., bridge across. 822 

Brandywine Greek, or River, Del., improvement of Wilmington Harbor 196 

Branford, Conn., improvement of harbor 101 

Branford, Fla., bridge across Suwanee River 820 

Braxton County, W. Va., bridge of I 820 

Brazos River, Tex. : 

See also Galveston and Brazos Canal. 

Examination and survey between Aransas Bay and Sabine Pass {see Rio 

Grande-AIississippi River waterway ) 451 

Examination and survey of waterway to Galveston {see Rio Graiide- 

Alississi ppi Ri ver w^ater way ) . . _. - 451 

Improvement between Old Washington and Waco 45.2 

Improvement between A^elasco and Old Washington 453 

Improvement of mouth - - . . 446 

Improvement of waterway to Galveston.. . 443 

Brazos River Channel and Dock Company {see Brazos River).... 446 

Brazos Santiago Harbor, Tex. , improvement of 449 

Breton Bay, Md., improvement of.. 233 
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Bridge Creek Landing, A^a., wharf and monument 841 

Bridgeport Harbor, Conn. : 

Examination and survey of outer harbor 118 

Harbor lines in, including Yellow Mill channel 814 

Improvement of - . - - 108 

Wrecks in Johnsons Creek, or River 117 

Bridges: 

Alteration of, obstructing navigation : 828 

Aqueduct Bridge, AVasbington, D. C., repair of 830 

Construction of, across navigable waters 816, 819 

Highway bridge, Washington, D. C., to replace Long Bridge 832 

Aiississippi River, between FortSnelling military reservation and St. Paul, 

Minn .■ 861 

Rules governing opening of draws 815 

Yellowstone National Park, construction, etc., in 856 

Broad Creek River, Del., improvement of 226 

Broadkili Creek, or River, Del. : 

Examination and survey 208 

Improvement of 206 

Broad Bound, Boston liarbor, Mass., improvement of 56 

Bronx River, N. Y., improvement of 122 

Brooklyn, N. Y'. See New York Harbor. 

Brooklyn Rapid Transit Company, bridges of 822 

Brooks, James N. (tug), wreck of 624 

Brothertown Harbor, Wis. (see Fox River) 622 

Broussard, Donnas, Crossing, A^ermilion Bayou, La., bridge at 826 

Browns Creek, N. Y., improvement of - 135 

Brownsville, Pa., harbor lines in Monongahela River 815 

Brunot Island, Ohio River, Pa., harbor lines 815 

Brunswick Harbor, Ga., improvement of 319 

Brunswick River, N. G. (see Cape Fear River) 284 

Brush (or Bush) Creek, A^a., dredging of, in connection with Jamestown 

Exposition ■ ■ ’ 247 

Buck Rapids, Missouri River, Mont., dam in vicinity of... 829 

Bucksport, Me., improvement of harbor 27 

Budd Inlet, Wash. See Olympia Harbor. 

Buena A^itura ( barge), wreck of. 117 

Buffalo Bayou, Tex., improvement of 434 

Buffalo Creek, or River, N. Y. See Buffalo Harbor. 

Butalo Harbor, N. Y.: 

Examination and survey of channels in waters connecting Great Lakes . . 698 

Improvement of 720 

Improvement of Black Rock Harbor and channel 724 

Improvement of Buffalo entrance to Erie Basin and Black Rock Harbor. . 723 

Improvement of channels in waters connecting Great Lakes 685 

Improvement of Lake Erie entrance to Erie Basin and Black Rock Harbor. 722 

Buffalo River, or Creek, N. Y. See Buffalo Harbor. 

Buffalo Valley, Tenn., bridge across Caney Fork River. 824 

Buildings: 

Army War College ^ 859 

Engineer School of Application 859, 860 

Public, District of Columbia 841 

Bulkhead lines, establishment of 814 

Biillis, Spencer S., annulment of contract with 390 

Burlington Harbor, AT., improvement of 72 

Burnhams Canal, Milwaukee, Wis., bridge across. 823 

Burr Creek, Conn, (.s^e Bridgeport Harbor) 108 

Bush (or Brush) Creek, A^a., dredging of, in connection with Jamestown 

Exposition 247 

Buzzards Bay, Mass., wreck of Mishaum Point 94 

Byram River, N. Y. ' (see Port. Chester Harbor) Ilg 
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C. 

Gabanosso (Grand) Bayou, La., bridge across 

Cable galleries. Fortifications. 

Cache River, Ark.: 

Bridge at Cottonplant 327 

Examination from lower line of Jackson County to upper line of Greene 

^County 48g 

Improvement of 43A 

Caddo (Fairy) Lake, Tex. and La. See Cypress Bayou. 

Calaveras River, Cal. {,^ee Stockton and Mormon channels) 744 

Calcasieu Lake, River, and Pass, La.: 

Bridge across river 325 

Improvement of mouth and passes of river - 419 

^ Removal of water hyacinths . - [ ^ ^ ’ 427 

California Debris Commission 399 

Caloosahatchee River, Fla.: 

Bridge at Denaud 327 

Irnpro vemen t of ] ] ] 337 

Calumet Harbor, Wis. (.see Fox River) 322 

Calumet Harbor and River, 111. and Ind.: 

Bridge near East Chicago and Gary, Ind g^g 

Bridge near forks of river * 

Bridge at Flammond, Ind 3I8 

Improvement of harbor (South Chicago Harbor) ] ^ 328 

Improvement of river " 029 

Reversing flow of river 33^ 

Cambridge, Md., improvement of harbor 217 

Camden, Me., improvement of harbor at ng 

Camden, N. J, : 

Improvement of Cooper Creek 3^83 

Improvement of Delaware River at ’^73 ^g^ 

Canada, Dominion of : . ’ 

Commerce through St. Marys Falls Canal, Ont.. 3 qq 

Transmission of electrical power into Li. S. at Niagara Falls "354 355 

Canals, locks, and dams {^iee also Waterways): ^ ’ 

Albemarle and Chesapeake Canal, N. C., waterway via 258 263 

Allegheny River, Pa., locks and dams 343’ 34^ 

Appropriation for operation and care ’ 

Augusta, Minn., dam in Mississippi River g2g 

Barren River, Ky., lock and dam 331 

Bee Tree Shoals Canal, Ala 528 

Bemidji, Minn., dam in Mississippi River ggQ 

Benton Harbor Canal, Mich, {see St. Joseph Harbor) 343 

Berrien Springs, Mich., dam in St. Joseph River ggQ 

Big Barren River, Ky., lock and dam 3gl 

Big Kanawha River, W. Va., locks and dams ^32 333 

Big Sandy Eiiver, W. Va. and Ky., locks and dams 565^568 

Big Stone Lake, Minn., reservoir dam ’ 330 

Black Rock Harbor and channel, N. Y., lock ^^^24 

Black Warrior River, Ala., locks and dams 873,374 382 

Bo.ston, Mass., dam in Mystic River at Medtord ’ g2g 

Brazos River, Tex., locks" and dams __ 432 

Buck Rapids, Missouri River, Mont., dam g2Q 

Burnhams Canal, Milwaukee, Wis. , bridge. ------ 323 

Calaveras River, Cal., to Mormon Channel, San Joaquin River 744 

Canadian Canal, St. Marys River, Ont., commerce 3^3 

Cape Fear River above Wilmington, N. C., locks and dams 282 

Care and maintenance, appropriation for ^ 

Cascades Canal, Columbia River, Oreg..:.^.. 734 .^33 

Chesapeake and Delaware Canal, Md. and Del ^ ’ 228 

Chicago (Lockport), 111, to St. Louis, Mo., and thence to the Gulf, 14-foot 

Choctawhatchee River, dam near Newton, Ala ggQ 

Chib Creek, Ga., to Plantation Creek gig 

Clubfoot and Flarlowe Canal, N. C., waterway via 272 
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Canals, locks, and dams — Continued. 

Colbert Shoals Canal, Ala - ^ 528 

Columbia River, Cascades Canal 764, 766 

Columbia River, The Dalles Rapids to Celilo Falls, locks and canal 762 

Congaree liiver, S. C., lock and dam ^ 301,602 

Conowingo, Md., dam in Susquehanna River - 

Coosa River, Ga. and Ala., locks and dams 367, 368, 369 

Cumberland River, Tenn. and Ky., locks and dams... 519,521,524 

Bams, permits for erection of 329 

Delaware and Chesapeake Canal, Bel. and Md 228 

Bes Moines Rapids Canal, Mississippi River. 494 

Bes Plaines River, 111., 14-foot waterway via 634, 812 

Bismal Swamp Canal, Va. and N. C., waterway via 258 

Buluth Canal, Minn 586 

Elk River Shoals Canal, Ala 528,531 

Estherville-Minim Creek Canal, S. C - 297 

Expenditures for operation and care 19, 20 

Fosters Meadow (Hook Creek) Canal, R. Y., bridge 822,825 

Fox River, Wis., bridge at Appleton 823 

Fox River, Wis., locks and dams - 622,623 

Galena River, III, lock and dam 496 

Galveston and Brazos Canal, Tex. (see also West Galveston Bay, 

* etc.) 436,442,443,451 

Grand Rapids, Wabash River, lock and dam 576,578 

Great Kanawha River, W. Va., locks and dams 562,563 

Green River, Ky., locks and dams. 580,581 

Hales bar, Tennessee River, lock and dam 528 

Hook Creek (Fosters Meadow) Canal, N. Y., bridge 822,825 

Illinois and Mississippi Canal, 111., construction of 637 

Illinois and Mississippi Canal, III., operating and care 495 

Illinois and Mississippi Canal, 111., pool between Locks 29 and 35, Rock 

River 495 

Illinois River, III., locks and dams ..,, 635,637 

Illinois River,' III., 14-foot waterway from Lockport (Chicago) to St. 

Louis, Mo., and thence to mouth of the Mississippi ' 634,812 

Kampsville lock and dam, Illinois River, Hi 635,637 

Kanawha River, W. Va., locks and dams 562, 563 

, Kentucky River, Ky., lock and dams 568,569 

Keokuk (Bes Moines Rapids) Canal, Mississippi River 494 

Keweenaw Bay to Lake Superior 597,599 

LafouixLe Bayou, La., lo(^k and dam of State levee boards 830 

Lagrange lock and dam, Illinois River, 111 635,637 

Lake Washington Canal, Wash. See Puget Sound — Lake Washington 
waterway, infra. 

Levisa Fork, Big Sandy River, Ky., locks and dams 565 

Little Kanawha River, W. Va., locks and dams 560,562 

Lockport, 111., to St. Louis, Mo., and thence to mouth of the Mississippi, 

14-foot waterway 634,812 

Louisville and Portland Canal 570,575 

Medford, Mass., dam in Mystic River 829 

Michigan Lake to Sturgeon Bay 608, 610 

Michigan Lake to St. Louis, Mo., and thence to the Gulf, 14-foot water- 
way’. 634,812 

Minim Creek-Estherville Canal, S. C 297 

Mississippi River at Augusta, Minn., dam 829 

Mississippi River at Beraidji, Minn., dam 830 

Mississippi River, Bes Moines Rapids Canal 494 

Mississippi River to Illinois River. See Illinois and Mississippi Canal, 
supra. ^ 

Mississippi River, Moline, 111. , lock and dam 495 

Mississippi River, reservoirs 499, 502 

Mississippi River at Rock Island Rapids, Iowa, dam 830 

Mississippi River, St. Paul to Minneapolis, locks and darns.., 497 

1 Mississippi River at Sauk Rapids, Minn., dam.. 830 

Mississippi River, 14-foot waterway from month to St. Louis, Mo., and 

thence to Lockport (Chicago), HI 634, 812 

Missouri River, Buck Rapids, Mont., dam. ... 829 

Moline Harbor, 111., lock and dam. . 495 

Monongahela River, locks and dams. . . . ........... 642, 643, 546 
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Canals, locks, and dams — Continued, Pagev. 

M organ Canal , Tex „ . . . ^ , 4SS^' 

Mormon Channel, San Joaquin Kiver, Cal., to Calaveras River 744 

Mosquito Creek Canal, S. G. {see Santee River) 297 

Muscle Shoals Canal, Ala 528^ SSi* 

Muskingum River, Ohio, locks and dams 564, 565' 

Mystic River, Mass., dam 829'' 

Navigation of, regulations for „ 815* 

Newton, Ala., dam in Ghoctawhatchee River. S30' 

North Carolina Gut, N. C., waterway via 258' 

Ohio River, l^ocks and Darns 1, 2, and 6, operating and care 553* 

Ohio River, Locks and Dams 2-7, construction of 550' 

Ohio River, Locks and Dams 8, 11, 13, 18, 19, 26 55S 

Ohio' Ri ver, Lock an d Dam 37 539 

Ohio River, Louisville and Portland Canal 570^575 

Operation and care, appropriation for 19» 

Osage Kiver, Mo., lock and dam 514 

Ottertail Lake and River, Minn., reservoir dam 509 

Ouachita River, Ark. aiicl La., locks and dams 461' 

Peconic and Shinnecock Canal, N. Y., bridge ...v 82S 

Permanent appropriation for operation and care Im- 
plantation Creek, Ga., to Club Creek : 319' 

Plaquemine Bayou, La., lock 40# 

Portage Lake canals, Mich., improvement and care. 597, 599' 

Port Arthur Canal, Tex 423, 42# 

Puget Sound-Lake VV^ashington waterway 791 

Red Lake and Red Lake River, Minn., reservoir dam • 509 

Hegulatioos for navigation of 815' 

Rock Island Rapids, Mississippi River, Iowa, dam ' 830? 

Rock River, 111, Illinois and Mississippi Canal, sitpnc 

Rough River, Ky., lock and dam 582,583' 

Rules for navigation of 815> 

St. Clair Flats Canal, Mich., improvement and care 693,694 

St. Joseph Kiver, Mich., dam near Berrien Springs 830- 

St. Louis, Mo., 14-f<)0t waterway from Lockport (Chicago), III., to, and 

thence to mouth of the Mississippi , 634, 812* 

St. Marys Falls Canal, Mich., improvement and care 687, 690, 6I98> 

St. MarVs Falls canals, Mich, ancl Ont., commerce 690* 

St. Michael Canal, Alaska 801,802 

Salmon Bay, Wash., waterway via. Puget Sound-Lake Washington 
waterway, supra. 

O T * _ Tyl T J... T*: >7 A ,i'j 


Sauk Rapids, Alississippi River, Minn., dam 830* 

Scott Point, Tennessee River, lock and dam at Hales bar 528 

Seattle Canal, Wash. , Net; Puget Sound-Lake Washington water w’ay, supra, 
Shilshole Bay, Wash., waterw^ay via. See Puget Sound-Lake Washing- 
ton waterway, supra. 

Shinnecock and Peconic Canal, N. Y., bridge L - - 828 

South Menominee Canal, Milwaukee, Wis., bridge 824 ■ 

Sturgeon Bay and Lake Michigan Canal, Wis 608, 610 

Superior Lake to Keeweenaw Bay 597, 599' 

Susquehanna River, Md., dam near Conowingo 830 

Teche Bayou, La., lock and dam 407 

Tennessee River, canals, locks, and dams 526, 528, 53! 

Tennessee River, Hales bar, lock, and dam 528 

Tombigbee River, Ala., locks and dams... - 376' 

Traverse Lake, Minn., reservoir dam 509 

Trinity River, Tex., locks and dams 454 

Tug Fork, Big Sandy River, W. Va. and Ky,, locks and dams 565- 

Turners Cut, N. C., w^aterway via ^ 258- 

Union Lake, Wash., water w'ay via 791 

Wabash River, Grand Rapids lock and dam '576, 578' 

Warrior River, Ala. , locks and dams - 373, 374, 382: 

Washington Lake to Puget Sound, w’aterway 794 

Washita (Ouachita) River, Ark. and La., locks and dams 461 

Wiiite River, Ark. , locks and dams. - 478, 479^ 

Yamhill River, Oreg., lock and dam - . 768, 770 

Yuba River, Cal., restraining dam. ................ 809 

Oanarsie Bay, N. Y. , improvement of 129 
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€aney Fork Eiver, Tenn.; 

Bridge at Buffalo alley - 824 

Bridge at Bal lards Ferry 825 

Improvement of - - '524 

Cape Ann, Alass., construction of harbor of refuge in Sandy Bay 47 

Cape Charles City Harbor, Va., improvement of 257 

Cape Fear River, N. C.: 

Defenses of . 

Improvement above Wilmington 282 

Improvement at and below Wilmington 284 

Improvement of Northeast Branch 280 

Gape May, N. . I.: 

Examination and survey of Cold Spring Inlet 207 

Improvement of Cold Spring Inlet 195 

Gape May Real Estate Company. Sps Cold Spring Inlet. 

Cape Neddiek River, Me., bridge at York 823 

Cape Porpoise Harbor, Me., improvement of - 38 

Gape Vincent Harbor, N. Y., improvement of 731 

Gapital City Improvement Company, dmn of 829 

Capitol, Washington, D. C., telegraph line 841 

Carrabelle Harbor and River, Fla., improvement of bar and harbor 348 

Carriages, gun and mortar. See Fortifications. 

Carrs Island, Rock River, III., darns at 830 

Carters Creek, Va., improvement of 239 

Carthage and Greenville Bridge Company, bridge of 825 

Carvers Harbor, Me., improvement of 30 

Cascades Canal, Columbia River, Greg. : 

Construction of - 764 

Operating and care 766 

Casemates, mining. See Fortifications. 

Cavallo Pass, Tex. : 

Examination, etc., of channel to Aransas Pass {see Rio Grande- Mississippi 

River waterway) 451 

Improvement of channel to Aransas Pass. 443, 444 

Cedar Bayou, Tex., improvement of 436,439 

Cedar Creek, Conn, {see Bridgeport Harbor) 108 

Cedar Point, Mobile Bay, x\la., bridge to Dauphin Island 818 

Central New England Railway Company, bridge of 821 

Cerritos Slough, Cal., bridges at Long Beach ^ 821, 823 

Chalmette, La., monument to memory of .soldiers who fell in the battle of 

New Orleans 862 

Chambersia ( Anahuac) channel, Tex., improvement of 436, 438 

Champlain Lake, N. Y. and Vt.: 

Bridge across “The Gut,” between North and South Hero islands 828 

Burlington Harbor, Vt., improvement of 72 

Narrows, improvement of 73 

North and South Hero islands channel (The Gut), Vt., improvement of.. 71 
Channels. See Rivers and harbors. 

Charles River, Boston, Mass., improvement of 59 

Charleston, W. Va. : 

See also Kanawha River. 

Bridge across Elk River (city bridge) 823 

Bridge across Kanawha River 819 

Charleston Harbor, S. C. : 

Defenses of 5,9 

Improvement of 303 

Improvement of waterway to McClellanville 302 

Charlevoix Harbor, Mich., improvement of 664 

Charlotte Harbor, Ida., improvement of 337 

Charlotte Harbor, N. Y.^: 

Improvement of ’ 726 

■ Water levels ' 854 

Chartiers Creek, Pa., bridge at McKees Rocks. 827 

Charts: 

Military and other 858 

Minnetonka Lake, Minn. 510 

Northern and Northwestern Lakes. 842, 848, 852, 853 

Winnebago Lake, Fox River, Wis. . 624 
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Chattahoochee River, Ga. and Ala., improvement of 356 

Cheat River, Pa. , bridge at Point Marion and Springhill 826 

Cheboygan Harbor and River, Mich., improvement of harbor. 667 

Checotah (barge) wreck of 698 

Cheeseqnake Creek, N. J., improvement of 170 

Chefiincte River, La., improvement of 411 

Chehalis County, Wash., bridges of 826 

Ghebalis River, Wash.: 

P>ridge at Aberdeen 828 

Improvement of 783 

Chelsea Creek, Mass, {see Boston Harbor) 60 

Chena, Alaska, wreck at 802 

Chequamegon Bay, Wis. {see Ashland Harbor) 593 

Chesapeake and Delaware Canal, Md, and Del., examination, etc., for.. 228 

Chesapeake Bay, Md. and Va.: 

Defenses at entrance 5, 11 

Examination and survey for waterway to Beaufort Inlet, N. C 263 

Examination, etc., for waterway to Delaware Bay 228 

Improvement of waterway to Albemarle Sound, via Currituck Sound 258 

Improvement of waterway to sounds of North Carolina (to Pamlico Sound), 

via Pasquotank River ! 258 

Wreck near Bloody Point light-house, Md 228 

York Spit, shoals opposite {see Patapsco River) 208 

Chester, Pa., bridge across Ridley Creek 825 

Chester River, Md., improvement of 219 

Chicago and North-Western Railway Company: 

Bridge across Chicago River, Ilf ’. 822 

Bridge across Mississippi River at Clinton, Iowa 819 

Chicago Harbor and River, III: 

See also Calumet Harbor and River. 

Application of Sanitary District to reverse how' of Calumet River — 631 

Bridges (3) across North Branch at Kinzie street (city and railroad 

« bridges) 822 

Bridge across North Branch Canal at North Halsted street (city bridge) . 823 

Bridge across South Branch at Stewart avenue 826 

Bridges across South Pork of South Branch at Iron street, Center avenue, 

and West 39th street 820 

Bridge across West Arm of South Fork of South Branch at Ashland 

avenue - 826 

Bridge across West Fork of South Branch at Central Park avenue 825 

Channels in waters connecting Great Lakes, examination and survey 698 

Channels in waters connecting Great Lakes, improvement of 686 

Improvement of harbor 624 

Improvement of river 626 

South Chicago Harbor. See Calumet Harbor and River. 


Tunnels under river, alteration of 627 

Wrecks near Fullerton avenue and near Rush Street Bridge 636 

Chicago Junction Railway Company, bridges of 820 

Chicago, Lake Shore and South Bend Railway Company, bridge of 818 

Chicago, Milwaukee and St. Paul Railway Companv: 

Bridge across Burnhams Canal, Milwaukee, Wis 823 

Bridge across Chicago River, 111 822 

Bridge across Columbia River, Wash 817 

Bridge across Missouri River, S. Dak 817 

Bridge across Puyallup River, Wash 820 

Bridges across Yellowstone River, Mont 817 

Chickasahay River, Miss. : 

Bridge at Averas Crossing 823 

Bridge at Millers Ferry ^6 

Improvement of — 387 

Chico Landing, Sacramento River, Cal., bridge at 827 

Chief of Engineers, officers on duty in Office of the 862 

Chipola River, Fla. : 

Improvement of lower river ... 351 

Improvement of upper river.. - - - - . 362 
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Ohitto, Bogue, La,, improvement of - ^ 410 

Chocolate Bayou, Tex., improvement of 436, 441 

Choctaw BayviU, La.: 

Bridge across - 821 

Removal of water hyacinths 427 

Choctaw hatch ee Power Company, dam of 830 

Choctawhatchee River, Fla. and Ala. : 

Dam near Newton, Ala - 830 

Improvement of - 368 

Choptank River, Md.: 

Improvement of 219 

Improvement of Cambridge Harbor . ^ 217 

Christiana River, Dei., improvement of Wilmington Harbor 196 

Cincinnati, Ohio: 

Construction of Lock and Dam 37, Ohio River 539 

General improvement of Ohio River 536 

City of Concord (steamer), wreck of 716 

City of Richmond (dredge), wreck of 249 

City of Toledo (schooner), wreck of 698 

City of Utica (canal boat), wreck of 117 

Civilian assistants to engineer officers 19 

Claiborne Harbor, Md., improvement of 216 

Clark Creek, or River, S. C-, improvement of 292 

Clark Fork, Columbia River, Wash, (see Pend Oreille River) 799 

Clatskanie River, Oreg., improvement of. 775 

Clear Creek, Tex. : 

BridL^e across. 825 

Improvement of 439 

Wreck off mouth of 450 

Cleveland Harbor, Ohio: 

Examination and survey for obtaining wharf room for storage 717 

Improvement of 707 

W ater levels - , 854 

Wreck off 716 

Clinch River, Va. and Tenn.: 

Bridges near milepost 55.3 and near Starnes Bend, Va 818 

Bridge near St. Paul, Va 8 17 

Improvement of 533 

Clinton, Iowa: 

See also Mississippi River. 

Bridge across Mississippi River 819 

Clinton River, Mich. : . . . 

Improvement of 683 

. Wreck at mouth 685 

Club Creek, Ga., improvement of 319 

Clubfoot and Harlowe Canal, N. C., improvement of waterway via ..... 272 

Clubfoot Creek, N. C., improvement of waterway via 272 

Coal Creek Slough, Wash., bridge across 827 

Coanjock Bay, N. C., improvement of waterway via 258 

Coast defenses. See Fortifications. 

Cocheco River, N. H., improvement of 41 

Coggeshail ( barge ) , wreck of 146 

Cohansey River, N. J., improvement of 193 

Coit ( Shaws ) Cove, New London Harbor, Conn, See Nqw London ami Thames 
River. 

Colbert shoals, Tennessee River, Ala., improvement of 528 

Cold Spring Inlet, N. J.: 

Examination and survey 207 

1 ni prove men t of 195 

Cold water River, Miss., improvement of 469, 470 

College, War, Army, Washington, D. 0., erection of buildings for. 859 

Colorado Southern, New Orleans and Pacific Railroad Company: 

Bridge across Atchafalaya River, La 821 

Bridge across Bayou Courtableau, La 825 
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Columbia_ River, Oreg. and Wash.: 

Astoria Harbor^ Oreg., examination and survey 780 

Bridge across Columbia Slough at \"ancouver, Wash.'. 824 

Bridge across Oregon Slough and, at Vancouver, Wash 817 

Bridge bet'ween Douglas and Kittitas counties. Wash 817 

Cascades Canal, construction of 764 

Cascades Canal, operating and care 766 

Celilo, Oreg., improvement above 759 

Gelilo Falls to Snake River, including tributaries, examination and sur- 
vey.. ; 768 

Celilo Falls to The Dalles Rapids, improvement between 762 

Clark Fork (see Rend Oreille River) . 799 

Gauging 779 

Mouth of, defenses at 5 

Mouth of,_ improvement at 773 

Mouth of, to Wdllamette River, improvement from, including dredge 

construction ■ 771 

Snake River, above, including tributaries, examination and survey 801 

Threemile Rapids, improvement at 762 

Vancouver, Wash., toAVillamette River, improvement from 767 

IVenatchee, Wash., to Bridgeport, examination and survey 801 

Wenatchee, Wash., to Bridgeport, improvement of 798 

Wenatchee, IVash., to Kettle Falls, examination of. 801 

Columbia Slough, Columbia River, Oreg., bridge at Vancouver 824 

Columbus, Christopher, monument to 841 

Commencement Bay, Wash, to Tacoma FI arbor. 

Commercial* statistics, Sault Ste. Marie canals, Mich 690 

Commissions a/.s‘o Boards): 

California Debris Commission 809 

Mississippi Ri ver Com mission 812 

Permanent Inteniational Commission of Congresses of Navigation ....... 814 

Compton Creek, N. J., improvement of 168 

Conecuh River, Ala., improvement of •. . 363,364 

Coney Island, N. Y. to Coney Island channel and Coney Island Creek. 

Coney Island channel, N. Y.: 

Examination and survey, including channel to Rockaway Inlet and Jamaica 

Improvement of - - . 144 

Coney Island Creek, N. Y., bridges at Coney Island 822 

Congaree River, S. C.: 

Construction of lock and dam near Granby 301 

Improvement hy open-channel work 299 

Operating and care of lock and dam 302 

Congresses of Navigation, Permanent International Commission of 814 

Conneaut Harbor, Ohio: 

Improvement of 714 

Wreck off.. 710 

• Connecticut River, Mass, and Conn. : 

Improvement below Hartford, Conn ^ 99 

Survey between Hartford, Conn., and Holyoke, Mass 97,118 

Connors Point, Diilnth Harbor, Minn., bridge across St. Louis Bay 826 

Conowingo, Md., dam in Susquehanna River near 830 

Contentnia Creek, N. 0. : ^ ' 

Bridge at Hookerton. « ' - 827 

Improvement of - 5^67 

Continuing contracts - ^20 

Ahnapee ( Algoma) Harbor, Wis 610 

Algoma Harbor, \\hs — ,. - 610 

Allegheny River, Pa., locks and dams 548 

Ambrose channel, New York Harbor, N. Y 148 

Ann, Cape, Mass. , Sandy Bay, harbor of refuge 47 

Appomattox River, Va 256 

, Aransas Pass, Tex - 447 

Aransas Pass, .Tex., to Corpus Ohristi, channel from 443,445 
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Continuing contracts — Continued. 

Arthur Kill, N. Y. and N. J- 357 

Ashtabula Harbor, Ohio - - - - 712 

Back Cove, Portland, Me 35 

Baltimore Harbor, Md., Patapsco Biver and channel to 208 

Bay Ridge channel, New York Harbor, N. Y 151 

Beaufort Inlet, N. C., to Pamlico Sound, waterway 271 

Bee Tree shoals, Tennessee River, Ala 528 

Big Sandy River, W. Va. and Ky 565 

Biscay ne Bay, Fla 382 

Black Lake Harbor, Holland, Mich 647 

Black River (Lorain) Harbor^ Ohio 706 

Black Rock Harbor, Buffalo, N. Y 724 

Black Rock Harbor, Buffalo, N. Y., Lake Erie entrance 722 

Black Warrior River, Ala., above Tuscaloosa 378 

Black Warrior River, Ala., below Tuscaloosa 374 

Boston Harbor, Alass 56 

Brazos River, Tex., at mouth 446 

Brazos River, Tex., Old Washington to Waco 452 

Brazos River, Tex., to Galveston, waterway 443 

Bridgeport Harbor, Conn 108 

Brunswick Plarbor, Ga 319 

Buffalo Bavou, Tex 434 

Buffalo Harbor, N. Y 720 

Buffalo Harbor, N. Y., Black Rock Harbor 724 

Buffalo Harbor, N. Y., Lake Erie entrance to Erie Basin and Black 

Ro(^k Harbor 722 

Burlington Harbor, Vt 72 

Calumet River, 111. and Ind 629 

Cape Ann, Mass., Sandy Bay harbor of refuge 47 

Cape Fear River, N. C., at and below Wilmington 284 

Cavallo Pass, Tex., to xAransas Pass, channel from 443,444 

Champlain Lake, Burlington Harbor, Vt 72 

Charleston Harbor, S. C 303 

Chicago Harbor, 111., Calumet River 629 

Cleveland Harbor, Ohio 707 

Colbert shoals, Tennessee River, Ala 528 

Cold Spring Inlet, N. J 195 

Columbia River, Oreg- and W^'ash., at the month 773 

Columbia River, below mouth of Willamette River 771 

Columbia River, The Dalles Rapids to Celilo Falls 762 

Congaree River, S. C., between Columbia and Granby 301 

Conneaut Harbor, Ohio 714 

Corpus Christ!, Tex., to Aransas Pass, channel from 443, 445 

Cumberland River above Nashville, Tenn. (Locks 3-7 and 21) 521 

Delaware River, N. J., Pa., and Del 176 

Detroit River, Mich 695 

Duluth Harbor, Minn 586 

East (Ambrose) channel, New York Harbor, N. Y 148 

Erie Basin, Buffalo, N. Y., Lake Erie entrance 722 

Fairhaven Harbor, Mass 79 

Franklin, La., to Mermentau, waterway 415 

Galveston and Brazos Canal, Tex 443 

Galveston Harbor, Tex 429 

Galveston Harbor, Tex., inner. bar to Fifty-sixth street 431 

Galveston Harbor, Tex., to Brazos River, waterway 443 

Galveston-Houston waterway, Tex 434 

G 1 oucester H arbor, Mass 49 

Gowanus Bay channels, New York Harbor, N. Y 151 

Grays Harbor, Wash 781 

Great Lakes, channels in connecting waters of 685 

Great Pedee River, S. C. 293 

Guadalupe River, Tex 443, 444 

Gulfport, Miss., channel to Ship Island FI arbor. 390 

Hales bar lock, Tennessee River 528 

Harbor Beach, Mich 674 

Hay Lake channel, St. Marys River, Mich 691 

Hillsboro Bay, Fla .... 341 
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Hilo Harbor, Hawaii 805 

Holland Harbor, Mich 647 

Honolulu Jiarbor, Hawaii ^ . 803 

liouston-Galveston waterway, Tex 434 

Huron Harbor, Ohio ! 703 

* Illinois and Mississippi Canal, 111 637 

Judith Point, R. I., harbor of refuge 89 

Kalamazoo River, Mich 645 

Kennebec River, Me 32 

Kentucky River, Ky ' 1 .. 1 . 568 

Levisa Fork, Big Sandy River, Ky 565 

Lorain Harbor, Ohio .". 706 

Ludington H arbor, Mich 657 

Ly n n 1:1 arbor , M ass 52 

Manitowoc Harbor, Wis 613 

Marquette Harbor, Mich 599 

Maumee Bay and River, Ohio, Toledo Harbor 699 

Mermen tau, La., to Franklin, waterway 415 

Michigan Lake-Stnrgeon Bay Canal, including harbor of refuge 608 

MBwankee (inner) Harbor, Wis 618 

Milwaukee Harbor, MBs., including harbor of refuge 616 

Mississippi River, Head of Passes to Ohio River 812 

Mississippi River, between Ohio and Missouri rivers 487 

Mississippi River, between Missouri River and Minneapolis 491 

Mississi ppi River at M oline. 111 495 

Mivssissippi River, between St. Paul and Minneapolis ' 497 

Mississippi River, South Pass 400 

Mississippi River, Southwest Pass 396 

Mobile Harbor, Ala 369 

Moline Harbor, 111 495 

Monongahela River, MB Va. and Pa 542,543 

Mormon Channel, San Joaquin River, Cal 744 

Narragansett Bay, R. I 84 

Neches River, Tex., at mouth 421 

Neebish channels, St. Marv^s River, Mich 691 

Newark Bay, N. J 154 

New Bedford Harbor, Mass 79 

New Haven Harbor, Conn., breakwater construction 103 

New Haven Harbor, Conn., dredging, etc - 102 

New London Harbor, Conn. 96 

Newport Harbor, R. I 87 

Newtown Creek, N. Y 134 

New York Harbor, N. Y'., Ainbrose channel 148 

New York Harbor, N. Y"., Gowanus Bay channels 151 

Norfolk Harbor, Va 250 

Northern and Northwestern Lakes, channels connecting. 685 

Oakland Harbor, Cal 740 

Ocmulgee River, Ga 317 

Ohio River, Dams Nos. 2-6 550 

Ohio River, Dams Nos. 8, 11, 13, 18, and 26 556 

Ohio River, Dam No. 37 539 

Osage River, Mo ' 514 

Oswego Harbor, N. Y 729 

Ouachita River, x\rk. and La - 461 

Pamlico Sound, N. C., to Beaufort Inlet, waterway 271 

Passaic River, N. J ■ - 154 

Pass Cavallo, Tex., to Aransas Pass, channel from 443,444 

Patapsco River, Md., and channel to Baltimore 208 

Pedee River, S. C - 293 

Philadelphia, Pa., Delaware River - 176 

Plaquemine Bayou, La 404 

Point Judith, R. I., harbor of refuge 89 

Portland Harbor, Me 35 

Providence Harbor and River, R. I 84 

Rappahannock River, Va 241 

Red Hook channel, New York Harbor, N. Y 151 

Sabine Lake and River, Tex 421 
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Sabine Pass, Tex 

St. Johns River, Fla., Jacksonville to the ocean 

St. Marys River, Mich., at the falls 

St. Marys River, Mich., Hay Lake and Neebish channels 

St. Michael Canal, Alaska 

Sandbeach (Harbor Beach) harbor of refuge, Mich 

Sandusky Harbor, Ohio 

Sandy Bay, Cape Ann, Mass., harbor of refuire 

San Joaquin River, Cal., Stockton and Mormon channels 

San Juan Harbor, P. R 

San Luis Obispo Harbor, Cal 

San Pablo Bay, Cal 

San Pedro, Cal., Wilmington inner harbor i 

San Pedro Bay, Cal., Wilmington outer harbor 

Saugatuck Harbor, Mich 

Savannah Harbor, Ga 

Scott Point, Tennessee River, Ala., lock at Hales bar, near 

Ship Island Harbor, Miss., channel to Gulfport 

South Pass, Mississippi River 

Southwest Pass, Mississippi River 

Staten Island Sound, N. Y. and N, J.. 

Stockton channel, San Joaquin River, Cal 

Sturgeon Bay Canal, Wis., including harbor of refuge... 

Superior Harbor, Wis.^ 

Tacoma Harbor, Wash 

Tampa Bay, Fla 

Tampa Harbor, Fla., Flillsboro Bay 

Tennessee River, Ala., Colbert and Bee Tree shoals 

Tennessee River, Ala., Hales bar lock, near Scott*Point 

Toledo Harbor, Ohio *. 

Tombigbee, River, Ala., between mouth and Demopolis 

Trinity River, Tex., locks and dams 

Tug Fork, Big Sandy River, W. Va. and Ky 

Turtle Cove channel, Tex 

Warrior River, Ala., above Tuscaloosa 

Warrior River, Ala., below Tuscaloosa 

Washita (Ouachita) River, Ark. and La 

West Galveston Bay, Tex 

Willamette River, below Portland, Oreg 

Wilinington, Cal., inner harbor 

Wilmington, Cal., outer harbor 

"Wilmington, N. C., Cape Fear River at and below 

Winy ah Bay, S. C 

Withlacoochee River, Fla 

Woods Hole channel, Mass 

Contracts, continuing. See Continuing contracts. 

Cooper Creek, N. J., improvement of 

Coosa River, Ga. and Ala.: 

Improvement above East Tenn,, Va. and Ga. R. R. bridge 

Improvement below Fast Tenn., and Ga. R. Pt. bridge 

Operating and care of locks and dams 

Coosawattee River, Ga., improvement of 

Coos Bay, Harbor, and River, Oreg. : 

Construction of dredge for Oregon coast harbors 

Improvement of entrance to bay and harbor 

Improvement of river 

Coqnille River, Oreg., improvement of, including dredge construction 

Corney Bayou, La., improvement of 

Core Creek, N. C., waterway via. /S'e?e Beaufort Inlet. 

Corps of Engineers: 

Civilian assistants to engineer officers 

Duties 

Engineer depots 

Engineer equipment of' troops. . . . 

Engineer School of Application, buildings for 

Officers on duty in Office of the Chief of Engineers 
' „ Personnel. 
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Corpus Christi Bay and Harbor, Tex.: Page. 

Examination, etc., for waterways from the Rio Grande to Mississippi 

River via 451 

Improvement of channel from Corpus Christi to Aransas Pass via Turtle 

Cove 443,445 

Survey for channel from Corpus Christi to Aransas Pass via Turtle Cove, 451 

Cottonplant, Ark., bridge acro.‘‘S Cache River 827 

Course Landing, Salem Creek, N. J., bridge at 829 

Coiirtal)leaii Bayou, La., bridge in St. Landry Parish 825 

Cowlitz River, Wash.: 

Bridge near Oiequa., 827 

I m pro vein ent of 776 

Cox Ferry, D’Arbonne Bayou, La., bridge at 821 

Cradock Bridge,^ Aledford, Mass., dam across Mystic River near 829 

Craft, water., See Dredge boats and Wrecks. 

Craven County, N. C., bridge of 822 

Cristield H arbor, M d . , im pro vein ent of 227 

Croatan Sound, N. C., improvement of waterway via 258 

Crockett, Fort, Galveston, Tex., construction of sea wall, embankment, and 

fill : ; 10,450 

Crooked (Carrabelle) River, Fla., improvement of Carrabelle bar and Harbor. 348 

Crostbwaite, Wm. (schooner), wreck of 716 

Crystal River, Fla., improvement of. 342 

Cuba, defenses of Guantanamo Bay 11, 12, 15 

Cuero, Tex., examination and survey for channel to Aransas Pass 451 

Culebra Island, P. R., examination of Great Harbor 807 

Cumberland River, Ky. andTenn.: 

Bridges at Nashville, Tenn 819 

Gauging (eee Mississippi River Commission) 812 

Improvement above N ashvi lie, Tenn .... - 521 

Improvement below Nashville, Tenn 519 

Im|)roveraent of, and tributaries, including South Fork, by Cumberland 

River Improvement Company 522 

Operating and care of locks and dams ■ 524 

Wrecks at NasliviHe, Tenn 525 

Cumberland River Improvement Company. See Cumberland River. 

Cumberland Sound, Ga. and Fla. : 

111 i pro vement of 324 

Improvement of waterway between Savannah and Fernandina 322 

Current River, Ark. and Mo., improvement of 482 

Currituck Sound, N. 0., improvement of waterway via 258 

Curtis Bay, Baltimore, Md., improvement of channel to 210 

Cuyahoga River, Ohio. See Cleveland Harbor. 

Cypress Bayou, Tex. and La., improvement of ^ 455 

Cypress Top Outlet, Choctawbatchee River, Fla., improvement of 358 

B. 

Dalecarlia reservoir, Washington Aqueduct, D. C 836 

Dams. See Canals, Rivers and Harbors, and Waterways. 

D’Arbonne Bayou, La. : 

Bridge at Cox Ferry ' 821 

Improvement of - - - - 463, 466 

Darby Creek, Pa. , bridge at Media - 825 

Darien Harbor, Ga., improvement of. ^ - 311 

Dauphin Island, Mobile Bay, Ala., bridge to Cedar Point 818 

Davenport Water Power Couiyany, water-power canal, etc., of 830 

Davidson County, Tenn., bridges of - 819 

Davis Island dam, Ohio River, Fa., operating and care 553 

Davis, Samuel S. , dam of 830 

D4bris, mining, in California 809 

Deckers Cove, Me., bridge at Southport - 827 

Deep Creek Branch, Elizabeth River, Va., improvement of waterway via 258 

Deer Park, 111., bridge of town of - — 825 

Defenses, seacoast. See Fortifications. 

Deiancev Cove, N. Y. {.^ee Larchmont Harbor) 120 

Delaware and Chesapeake Canal, Dei. and Md., examination of 228 
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Delaware Bay and River, N. J., Pa., and Del,: 

Chesapeake and Delaware Canal, examination, etc., lor. 228 

Defenses of - 

Delaware Breakwater, Del., maintenance and repair of 183 

Harbor of refuge in bay, construction of 184 

Improvemont of river, including dredge construction - — 176 

Lewes, Del., iron pier, maintenance and repair of 183 

Marcushook, Pa., improvement of ice harbor 182 

Perriwig bar, improvement of . . . - 181 

Philadelplua and Camden harbors, improvement of 181 

Wrecks in 185 

Delaware County, Pa., bridge of 825 

Delta Southern Railway Company, bridges of 817, 822 

Denaud, Fla., bridge across Caloosahatchee River 827 

Dennis, Mass., bridge across Bass River 827 

Departments, Executive, Washington, D C., telegraph line 841 

Depots, engineer 15 

Derelicts. See IVrecks. 

Deschutes River, Wash, Olympia Harbor. 

Des Moines Rapids Canal and dry dock, Mississippi River, operating and care. 494 

Des Curse Bayou, La., bridge across. 821 

Des Plaines River, 111., survey for 14-foot waterway via, including report on 

water power and land drainage 634, 812 

Detroit River, Mich. : 

Discharge of 853 

Exarainatiou and survey of channels in waters connecting Great Lakes.. 698 

Improvement of 695 

Improvement of channels in waters connecting Great Lakes 685 

Surveys, etc. (see Northern and Nortli western Lakes). 842 

Wreck above Belle Isle bridge 698 

Dickinson Bayou, Tex.: 

Bridge across 825 

Improvement of 440 

Disappearing gun carriages. See Fortifications. 

Discharge measurements. See Gauging. 

Dismal Swamp Canal, Va. and N. C., improvement of waterway via 258 

District of Columbia. See Washington. 

Dividing Creek (La Trappe River), Md., improvement of 222 

Division engineers 20 

Divisions, engineer 20 

Doboy bar, Ga., improvement of 312 

Dock lines, establishment of 814 

Dog Island Harbor, St. George Sound, Fla. See Oarrabelle Harbor. 

Dog River, Miss., improvement of (see Pascagoula River) 383 

Doiierty, Mamie ( canal boat) , wreck of 147 

Dolphins, building of 829 

Dominion of Canada: 

Commerce through St. Marys Falls Canal, Ont 690 

Transmission of electrical power into United States at Niagara Falls 854, 855 

Donaldsonville, La., examination and survey for waterway to the Rio Grande, 

Tex 451 

Doodletown Bight, or Creek, N. Y., bridge across 824 

Boon, Bonnie { bark en tine), wreck of-.-T 94 

Dorchester Bay, Mass.: 

Examination and survey 74 

Im pro vein en t of > . 62 

Dormas Broussard Crossing, La., Bayou Vermilion, La., bridge at 826 

Double Bayou , Tex. , improvement of 437 

Douglass, Hattie (schooner), wreck of 154 

Dover Point, N. H., bridge across Piscataqua River 827 

Drawbridges: 

See also Bridges. 

Rules for opening of 815 

Drawings. See Maps. 

Dredge boats: , 

Columbia River, Oreg. and Wash., mouth to Willamette River 771 

Delaware River 176 

■ Mississippi coast harbors ■ 394 
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Dredge boats — Continued. Page- 

New Y ork Harbor, N. Y ' „ . . 148 

Oregon coast harbors 758 

Pensacola Harbor, Fla ' 361 

Savannah Harbor, Ga 306 

W ashington State coast harbors ^ ~ 758 

Willamette River, Greg., below Portland 771 

Duck Creek (Smyrna River), Del., improvement of 205 

Duck Island Harbor, Conn., construction of harbor of refuge. . lOO' 

Duck River, Conn., bridge at Lyme. 823- 

Duluth Canal and Harbor, Minn.: 

Bridge across St. Louis Bay between Rices and Connors points 826 

Bridge across St. Louis Bay to Superior, Wis 824 

Channels in waters connecting Great Lakes, examination and survey 698 

Channels in waters connecting Great Lakes, improvement of 685 

Examination and survey of harbor 1 603 

Improvement of 686 

Dumbarton (or Potrero) Point, San Francisco Bay, Cal.: 

Bridge across Newark Slough, near 821 

Bridge across San Francisco Bay, at. 823 

Dunkirk Harbor, N. Y., improvement of 719* 

Dutch Island Harbor, R. I, {see Narragansett Bay) v 81 

Duval County, Fla. , bridge of .". 828 

Duwamish River, Wash., improvement of ^see Puget Sound) 785 

Duxbury H arbor, Mass. , improvement of 68 


E. 

Eagle Harbor, Wash. , harbor lines 815 

Eaglet (schooner), wreck of 145 

East Bay Bayou, Tex., improvement of 436,437 

Ea'^t Carolina Railway, bridge of 827 

Flast (Ambrose) channel, New York Harbor, N. Y., improvement of, includ- 

ing dredge construction 148 

East Chester Creek, N. Y., improvement of 123 

East Chicago, Ind. , bridge across Calumet River. 818 

Eastern Bay, Md. (.w Claiborne Harbor) 216 

Eastern Branch, Elizabeth River, Ya., improvement of Norfolk Harbor. 250 
Eastern Branch of the Potomac (Anacostia River), D. C., improvement of ... 232 

East Lyme, Conn., bridge across Niantic River 823 

East Norwalk Harbor, Conn.: 

Flxamination and survey 118 

Improvement of (see Norwalk Harbor) Ill 

East Pass, Carrabelle Harbor, Fla., improvement of 348 

East Passai<", N. J.; 

See also Passaic River. 

Bridge across Passaic River 820 

East Pearl River, Miss., improvement of {see Pearl River below Rockport) ... 392 

East River, Ga. See Brunswick Harbor, 

East River, N. Y.: * , ■ 

Harbor lines at New York City 814 

Improvement of 131 

W recks in 145, 146, 1.47 

East Twin River, Wis. : 

Two Rivers Harbor. 

Harbor lines at Two Rivers Plarbor 815 

East waterway, Seattle, Wash., bridge across ,822 

Ebey Slough, Wash. , improvement of (see Puget Sound ) 785 

Echo Bay Harbor, N. Y.: 

Examination of Long rock J4S 

Improvement of, including removal of Long rock ... 121 

Edenton Bay and Harbor, N. C., harbor lines at Edenton 815 

Eel River, Mass, (see Plymouth Harbor) 69 

Elizabeth, Pa. , harbor lines in Monongahela River 815 

Elizabeth River, N. J., improvement of 168 
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.Elizabeth River, Va. : ... 

Improvement of Norfolk Harbor and its approaches, including Hospital 

Point....: , 250 

Improvement of waterway to Albemarle Sound, via Currituck Sound 258 

Improvement of waterway to sounds of North Carolina, via Pasquotank 

River - 258 

Improvement of Western Branch - 252 

^Elizabeth River Railroad Company, bridge of 820 

I Elk Point, S. Dak. (see Missouri River) 511 

lElk River, Md., improvement of 212 

;Elk River, W. Va.: 

Bridge at Charleston 828 

Bridge at Frarnetown - 820 

Bridge near Yankeedam - - - 824 

Elk River Shoals Canal, Tennessee River, Ala 528, 531 

Elliott Bay, Wash., bridge across East and West - waterways at Seattle and 

West Seattle ' 822 

Elliott Slough, Wash., bridge at Aberdeen 822 

Ellis Slough, Wash., bridge near Raymond 826 

Embankments. See Fortifications. 

Embury (steamer), wreck of {see Niagara River) 725 

Emplacements. See Fortifications. 

Employees, civilian assistants to engineer ofiScers 10 

Endicott Board 5 

Engineer depots 15 

Engineer divisions - 20 

Engineer equipment of troops 18 

Engineer officers, civilian assistants to 10 

Engineer School of Application, buildings for 859, 860 

Engineers, Boards, etc., of. Boards and Commissions. 

Engineers, Corps of. See Corps of Engineers. 

Engineers, division 20 

Engineers, Office of the Chief of, officers on duty 862 

Engineers, The Board of - - - . 5 

Ensley Southern Rail way Company, bridge of - - . - - 824 

Equipment, engineer, of troops - 18 

Erie Basin, Bufialo, N. Y.: 

Improvement of Buffalo entrance - 723 

Improvement of Lake Erie entrance 722 

Erie Harbor, Pa., improvement of 717 

Erie Lake {see a/so Northern and Northwestern Lakes): 

Water levels and discharges 853, 854 

Wrecksin 716 

Erie Railroad Company, bridge of. 827 

Escambia River, Fla., improvement of. 363 

Esopus Creek, N. Y. (see Saugerties Harbor) 139 

Essex County, N. J., bridge of 1 820 

Essex River, Mass., improvement of 46 

.Estherville-Minim Creek Canal, S. C., improvement of 297 

Estimates of appropriations required: 

F or ti fications 15 

Rivers and harbors, etc - - 20 

Eureka, Cal., improvement at {see Humboldt Harbor) 748 

Evansville, Mount Carmel and Northern Railway, bridge of. 818 

•Everett Harbor, Wash. : 

Bridge of city across Snohomish River 821 

Improvement of 794 

'Examinations of rivers and harbors, under act of March 2, 1907 21 

Exchange (schooner) , wreck of 624 

Executive Departments, Washington, D, 0,, telegraph line. 841 

Executive Mansion and office, Washington^ D. C 841 

Exeter River, N. H. , improvement of 42 

Expenditures: 

Fortifications, 12 

Rivers and harbors 19 
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Fatrhaven Harbor, Mass.: Page. 

Examination and survey 94 

Improvement of 1 ^ ^ 79 

Fairport Harbor, Ohio: 

Improvement of-..,, 7ii ' 

. Wreck in.... 716’ 

Fairy (Caddo) Lake, Tex, and La. iSee Cypress Bayou. 

Falia, Bogme, La., improvement of “ 411 

Fall River Harbor, Mass., improvement of 86 

Falls of Ohio River, Louisville, Ky.: 

Improvement of 570 

Operating and care of Louisville and Portland Canal. 576 • 

Fayette County, Pa., bridge of 826 

Feather Rivrr, Cal. : 

Improvement of 749 

Improvement of, by California Debris Commission 809 

Fernandina Harbor, Fla. : 

Improvement of 326 

Improvement of Cumberland Sound 824 

Improvement of v^aterway to Savannah, Ga 322 

Ferry (Caddo) Lake, Tex. and La. Cypress Bayou. 

Filtration plant, Washington Aqueduct, D.C 838,839 

Finders, range and position. See Ft)rtifi cations. 

Fire control at fortifications. See Fortifications. 

Fishers Island, N. Y., examination and survey of Hay (West) Harbor. 118 

Fishing Creek, N. C., improvement of 1 •... 264 

Fish traps, or weirs: 

In Puget Sound, Wash., inspection, etc., of 787 

Permits for construction of 829 

Fivemile River Harbor, Conn., improvement of 112 

Flag River, Wis. (see Port Wing Harbor) 592 

Flat Lake, La. {see Grand River) 404 

Flint River, Ga., improvement of. 354 

Florence, Ala.: 

n7cW Tennessee^ River. 

Wreck in Tennessee River 586 

Florida, removal of water hyacinths from waters in. 346 

Florida Fast Coast Railway "Company, basin at Miami, Fla., construction of .. 332 

Flushing Bay, N. Y., improvement of. 128 

Folmina ( White Cliffs) , Ark., bridge across Little River 827 

Fond du Lac Harbor, VVis. (see Fox River) 622 

Foreign possessions. Alaska and Insular possessions. 

Fore River, Portland, Me. See Portland Harbor. 

Fore (Weymouth) River, Mass., improvement of - 63,64 

Forked Deer River, Tenn., improvement of 517 

Fort Crockett, Galveston, Tex. , construction of sea wall, embankment, and fill . . 10, 450 

Fortesque Beach, N. J., wreck off 185 

Fortifications: 

Appropriations, condition of 12 

Batteries - 5,6,7 

Batteries in insular possessions 11 

Board of Engineers, The. .' 5 

Board on Fortifications or other Defenses (Endicott Board) 5 

Electrical installations 8 

Electrical installations, insular possessions 11 

Emplacements, modernizing the older 7 

Estimates of appropriations required. - - 15 

Fire control .... 1 8 

Fire control at batteries in insular possessions 12 

General statement and progress of work 5, 6 

National Coast Defense Board. ...... 5 

Preservation and repair of - ; 9 

Preservation and repair of torpedo structures 11 

Projects , 5 

Repairs and protection at defenses of Charleston, Pensacola, Mobile, and 
New Orleans... - - 9 
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Fortifications— Continued. ^ 

'Searchlights - ■ - | 

Searchlights, insular possessions 

Sea walls and embankments - 10 

Sea walls, defenses of Galveston, Tex 10,450 

Sites • - ^ 

Submarine mines il 

Submarine mines, insular possessions 12 

Supplies for seacoast defenses - 10 

Fort Leavenworth, Kans., engineer depot 15, 16 

Fort Mason, Cal., engineer depot 15, 17 

Fort Pierre, S. Dak. (fee Missouri River) 511 

Fort Point channel, Boston, IMass., improvement of 60 

Fort Snelling military reservation, Minn., bridge across Mississippi River to 

St. Paul ■ - 861 

Fosters Meadow (Hook Creek) Canal, N. Y., bridge across 822,825 

Fox River, Wis: 

Bridge at Appleton 823 

Bridge at Green Bay Harbor 829 

Harbor lines in Green Bay Harbor 815 

Improvement of - - . 622 

Improvement below^ Depere, including Green Bay Harbor - - . 607 

Operating and care of locks and dams - 623 

Survey of Lake Winnebago for charting purposes 624 

Frametown, W. Va., bridge across Elk River ^ 820 

Frankfort, Me., examination and survey of Marsh River (South Branch of the 

Penobscot) 43 

Frankfort, Mich., improvement of harbor 663 

Franklin, La.: 

Examination and survey of w^aterway to Mermentau (fee Rio Grande- 

Mississip pi River waterway) 451 

Improvement of waterway to Mermentau 4X5 

Fredericksburg, Ya., monument to Gen. Hugh Mercer 841 

French Broad River, Tenn., improvement of . . - 531 


O* 

Galena River, 111., operating and care of lock and dam 496 

Galleries, cable. See Fortifications. 

Gallinas Creek, Cal., bridge across 820 

Galveston and Brazos Canal, Tex. : 

Examination and survey (see Rio Grand e-Mississippi River waterway) . . . 451 

Improvement of - 436, 442, 443 

Operating and care 443 

Galveston Bay and Harbor, Tex. : 

X 11 j. j /:*n 


Defenses of 5,10,11 

Examination and survey of Galveston channel for enlargement and for 

extension farther w'est 451 

Examination and survey of harbor for 30-foot depth 451 

Examination and survey for waterway from the Rio Grande to Donald- 
son vi lie. La., via 451 

Examination and survey of waterway to Brazos River 451 

Improvement of channel across Hanna reef, Ladies Pass 437 

Improvement of Galveston channel from inner bar to Fifty-sixth street . . 431 

Improvement of Galveston-Texas City channel 433 

Improvement of harbor entrance 429 

Improvement of Port Bolivar channel . . ^ : 433 

Improvement of waterway to Brazos River 443 

Improvement of waterway to Houston 434 

Improvement of West Bay... 436, 441,4-13 

W reck off mouth of Clear Creek 450 

Galveston, Harrisburg and San Antonio Railway Company, bridges of ..... . 825 

Gary, Ind., bridge across Calumet River ... 1 818 

Gasconade River, Mo., improvement of 515 

Gauging: 

Columbia River, Oreg. and Wash ... 779 

Michigan Lake, variations in surface level on east shore ... 640 
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Northern and Northwestern Lakes, levels and discharges 863,854 

Gedney channel, New York Harbor, N. Y., improvement of 148 

Genesee River, N. Y. Charlotte Harbor)..., 723 

George Lake, St. Johns River, Fla. {see Volusia bar) 330 

George Orbin Bridge Company, bridge of 827 

Georges River, Me., improvement of 31 

Georgetown County, S. (1, bridge of 826 

Georgetown Harbor, 1). C. See Washington. 

Georgetown Harbor, S. C.: 

Harbor lines in Sainpit River 815 

Improvement of {see Winyah Bay) *. 294 

Georgia and Florida Railway, bridge of 828 

Gettman (t anal boat ) , wreck of 117 

Gettysburg National Park, Pa., memorial tablet to Abraham Lincoln 841 

Gladstone Harbor, Mich., improvement of 605 

Glencove Creek, N. Y., wreck at mouth 146 

Glencove Harbor, N. Y., improvement of 128 

Gloucester, Mass., improvement of harbor 49 

Gloucester, N. J., wreck off 185 

Goddell Bayou, La,, removal of water hyacinths 427 

Golden, Georgia F. (schooner), wreck of 262 

Gosport Harbor, N. H. {see Isles of Shoals Harbor) 40 

Government Printing Office, Washington, D. C., telegraph line to Depart- 
ments and Capitol 841 

Government telegraph line, Washington, D. C 841 

Governor (steamer), wreck of 146 

Governors Island, New York Harbor, N. Y^, enlargement of, etc 153 

Gowanus Bay, N. Y , improvement of 151 

Granby, S. C. See Congaree River. 

Grand (Cabanosso) Bayou, La., bridge across 821 

Grand Calumet River, 111. and Ind. See Calumet River. 

Grande, Rio, lex., examination and survey for waterway to Mississippi River 

at Donaldson ville. La 451 

Grand Haven Harbor, Mich., improvement of 649 

Grand Island, Niagara River, N. Y., wreck of steamer Embury 725 

Grand Lake, Mernientau River, La., improvement of Mermen tau River and 

tributaries 417 

Grand Marais, Mich., improvement of harbor of refuge 602 

Grand Marais, Minn., improvement of harbor 584 


Grand River, La.: 

Improvement of 404 

Removal of water hyacinths 427 

Grand River, Mich.: 

Improvement of 650 

Improvement of Grand Haven Harbor 649 

Grand River, Ohio: 

Bridge at Painesville 824 

Improvement of Fair port Harbor. 711 

Wreck in Fairport Harbor 716 

Grant statue, Washington, D. C 841 

Gravesend Bay, N. Y., harbor lines 814 

Grays Harbor, Wash.: 

Improvement of entrance 781 

Improvement of, between Aberdeen and the entrance, including dredge 


Grays Harbor and Puget Sound Railway Company, bridge of 828 

Grays River, Wash., improvement of 779 

Great Egg Bay, N. J., bridge between Somers Point and Ocean City 823 

Great Harbor, Culebra Island, P. R., examination of 807 

Great Kanawha River, W. Va.: 

Bridge at Charleston - 819 

Improvement of - 562 

Operating and care of locks and dams - . . - 563 

Great Lakes: 

Bulletins — - 854 

Channels in waters connecting, examination and survey 698 
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Great Lakes— Continued. . Page. 

Channels in waters connecting, improvement of 685 

Commercial statistics, Sault Ste. Marie canals, Mich. 690 

Connecting waters between Lakes Superior and Huron, supplemental 
survey report, with estimate, etc., in re new lock at St. Marys Falls 

Canal, Mich 698 

Control and regulation of waters of Niagara River, and preservation of 

Niagara Falls 654 

Discharges, table of (1860 to 1906) 853 

Navigation of, in 1841, conditions governing 843 

Project for future work of the Lake Survey 850 

Surveys and charts 842, 848, 852, 853 

W ater 1 evels ; 854 

Water levels on east shore of Lake Michigan, variations in 640 

Great Northern Railway Company, bridge of 826 

Great Pedee River, S. 0 ., improvement of. 293 

Great Salt Pond, Block Island, R. I.: 

Improvement of - 92 

W reck near entrance - 94 

Great Sodus Bay, N. Y., improvement of harbor 727 

Great South Bay, N. Y. : 

Improvement of 186 

Wreck off Sampawams Point 145 


Green Bay Harbor, E'ox River, Wis.: 

Bridge ( city ) at Mason street 829 

Harbor lines - 815 

Improvement of 607 

Greene County, Miss., bridges of t 823,826 

Green Jacket shoal. Providence River, R. I., removal of 86 

Green River, Ky.: 

Bridge at Munfordville 822 

Improvement above mouth of Big Barren River 580 

Operating and care of locks and dams. 581 

Greenwich Harbor, Conn., improvement of 115 

Grossetete Baj^ou, La., removal of water hyacinths 427 

Grounds, public. District of Columbia 841 

Guadalupe River, Tex. : 

Examination and survey for channel from Aransas Pass to Victoria and to 

Cuero * 451 

Improvement of, from Victoria to Aransas Pass-Pass Cavallo channel . . . 443, 444 

Guam Harbor, Mariana Islands, defenses of 12, 15 

Guantanamo Bay, Cuba, defenses of 11, 12, 15 

Gulf of Mexico, survey for 14-foot waterway to St. Louis, Mo., and thence to Lock- • 
port I Chicago), 111., including report on w'ater power and land drainage.. 634, 812 
Gulfport Harbor, Miss. : 

Diversion of improvement funds to construction of dredge for coast har- 
bors • .., 394 

Examination and survey of anchorage basin and of channel to Ship 

Isl and anchorage 395 

Improvement of channel to Ship Island Harbor.. 390 

Gulf States, removal of water hyacinths: 

From Florida waters. 346 

Fro in Louisiana waters 427 

From Texas waters 427 

Gull Lake, Minn., construction of reservoir dam 499 

Gun batteries. See, Fortifications. 

Gut, The (channel between North and South Hero islands), Lake Cham- 
plain, Vt.: ■ 

Bridge across 828 

Improvement of .... ... 71 

H. 

Hackensack River, N. J. : 

Bridge at Jersey City. . 820 

Bridge near Snake Hill.... 827 

Hales bar, Tennessee River, construction of lock and dam. ......... 528 
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Hammond, Ind.: Page^ 

See also Columei MYer, 

Bridge across Calumet Ki ver 81 8 ^ 

Hammond, George L, et al., bridges of 821. 

Hampton Creek, Va, : 

Harbor lines 815’ 

W reck in ! . ] ] ] ! ' ] ' ] ' ' * ! ] * ] ] ' ] * ! T. ] * 1 ' . * ] ' 263'« 

Hampton Roads, Va. : 

Construction of piers and dredging at Jamestown Exposition grounds 247 

Defenses of 5. 

Im provement of ] * J I ^ ” 253- 

Improvement of approaches to Norfolk Harbor 250» 

Wreck off Sewdl Point 262' 

Hampton (schooner), wreck of ^ 185* 

Hanna reef, Ladies Pass, lower Galveston Bay, Tex., Improvement of channel 

across 437' 

Harbor Beach (Sandbeach), Mich.: 

Improvement of harbor of refuge 674 

Water levels 854 

W reck in Lake Huron near ’ 698- 

Harbor Cove, Gloucester, Mass, (see Gloucester Harbor) 49' 

Harbor lines, establishment of 814. 

Harbors and rivers. See Rivers and harbors. 

Harlem (Bronx) Kills, N. Y. See Harlem River. 

Harlem River, N. Y.: 

Improvement of 133 

Wreck in 146* 

Harlowe Creek, N. C., improvement of waterway via 272: 

HarrLon, N. J., harbor lines 815' 

Hastings upon Hudson, N. Y., harbor lines - . - SIS" 

Havre de Grace, Md.: 

Bridge across Susquehanna River 828 

Improvement of Susquehanna River 218 

Hawaiian Islands: 

Def -uses of 11,12,14,15 

Hilo Harbor, examination and survey 806- 

Hilo PI arbor, improvement of 805 

Honolulu Harbor, improvement of ... 1 808 

Honolulu Harbor, reclamation of Quarantine Island 804 

Honolulu Harbor, survey of 808 

Hay (West) Harbor, Fishers Island, N. Y., examination and survey IIB* 

Hay Lake channel, St. Marys River, Mich.: 

‘ Examination and survey of channels in w^aters connecting Great Lakes . . 698 

Improvement of 691 

Improvement of channels in waters connecting Great Lakes 685 

Hell Gate, East River, N. Y., improvement of 131 

Hempstead Harbor, N. Y. : 

Improvement of (see Glencove Harbor) 128- 

W reck in 146' 

Hendricks Harbor, Me., examination and survey 43. 

Hennepin Canal, 111. Illinois and Mississippi Canal. 

Herbert Creek, Va., harbor lines 815 > 

Hero (lighter), wreck of - 147 

Herring Bay, Md., bridges across Traceys and Rock Hole creeks, at head of. . 827’ 

Herring River, Mass., wreck off 94 

Plerr Island, Allegheny River, Pa., lock and dam at. 548, 549' 

Higgins Slough, Wash., bridge across — - - * 826‘> 

Highway bridges, Potomac River, Washington, D. C.: 

Aqueduct Bridge ..... 830 ‘ 

To replace Long Bridge. - - - 832 : 

Highways. See Roads. 

Hill, Charles G. ( barge) , wreck of - 146: 

Hillsboro Bay and River, Fla.: 

Bridge across bay at Tampa 822: 

Bridge across inlet of bay near Tampa. 824 

Bridge across river about 11 miles above mouth 824 

Harbor lines at Tampa 815 

Improvement of - - 341 

Wrecks in river at Tampa. - - ..... 347 
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Hilo Harbor, Hawaii: 

Examination and survey. - - - - - - - ^06 

Improvement of 

Hingham Harbor, Mass., improvement of 66 

Hi wassee River, Tenn., improvement of . . 534 

Hogans Creek, Jacksonville, Fla., harbor lines in St. Johns River at 815 

Holland Harbor, Mich., improvement of - 647 

Holmes River, Fla., improvement of 359 

Holston River, Va. and Tenn.: 

Bridge at Brabsons Ferry, Tenn 821 

Bridges across North and South forks near Kingsport 817 

Bridge near Surgoinsville, Tenn 823 

Improvement of 535 

Holston River Railway Company, bridge of 823 

Homochitto River, Miss., improvement of - 409 

Honolulu Harbor, Hawaii: 

Defenses of 11,12,15 

Improvement of. ■ 803 

Reclamation of Quarantine Island - 804 

Survey of 806 

Hook Creek (Fosters Meadow) Canal, N. Y., bridge across 822,825 

Hookerton, N. C., bridge across Contentnia Creek 827 

Hookton, Cal. {see Humboldt Harbor) 748 

Hoquarten Slough, Greg, (see Tillamook Bay) 757 

Hoquiam, Wash., bridge across Hoquiam River 826 

Hoquiam River, Wash., bridge at Hoquiam. 826 

Horn Island Harbor and Pass, Miss.: 

Improvement of harbor (see Pascagoula River) 383 

Improvement of pass ■ 388 

Hospital Point, Norfolk Harbor, Va., removal of 251 

Housatonic River, Conn.: 

Improvement of 107 

Improvement of Milford Harbor 105 

Houston, Tex., improvement of waterway to Galveston 434 

Howard University reservoir, Washington, D. C 836 


Hudson River," N. Y. {see also New York City and Harbor) : 

Bridge at Poughkeepsie 821 

Harbor lines at Van Wies Point, below Albany, at Starbuck and Big Stony 

island.s, Troy, and at Hastings upon Hudson 814,815 

Im pro vein en t o f 1 138 

Peekskill Harbor, improvement of 141 

Rondout Harbor, improvement of 140 

Saugerties Harbor, improvement of 139 

Tarry town Harbor, improvement of 143 

Waterford, examination and survey to Troy 148 

Wrecks in 145, 146, 147 

Hulton Ferry, Pa., bridge across Allegheny River. 819 

Humboldt Harbor and Bay, Cal., improvement of 748 

Humptulips River, Wash., bridge across 826 

Huntington Harbor, N. Y., improvement of 127 

Huron Harbor, Ohio, improvement of 703 

Huron Lake {see also Northern and Northwestern Lakes): 

Survey of connecting waters between Lake Superior and, supplemental re- 
port, with estimate, etc., in renew lock at St. Marys Falls Canal, Mich. 698 

Water levels and discharges 853, 854 

Wrecks in 698 

Hutchinson Island, Savannah Harbor, Ga., bridge at 829 

nt ; .. 


•Hyacinths, water, removal of: 

From Florida waters 346 

From Louisiana w^aters .. 427 

From Texas waters 427 

Hyannis, Mass. , im provement of harbor of refuge 75 

Hydraulic mining in California 809 

Hydraulics-, Gauging and Great Lakes. 

Hydrology. See Gauging and Great Lakes. 
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Page. 

Iberia Parish, La., bridge of 827 

Iberville Parish, La. , bridge of ] . " ^ L' ” . . . 826 

Illinois and Mississippi Caual, 111. : 

Constru tion of. 037 

Lnprovement of pool between Locks 29 arid 'sbV Rock Eiver^’r//.^ 495 

Operating and care ‘ 495 

Illinois and Northern Railway Company, bridge of 825 

Illinois River, 111.: 

Bridge at Peoria (lower free wagon bridge) 821 

Bridge at Utica 825 

H irbor lines at Peoria 815 

Improvement of 035 

Operating and care of 100^*5 and dams 637 

Survey for 14-foot waterway from Lockport (Chicago), III, to St. Louis, 

Mo., and thence to mouth of the Misdssippi, including report on wa er 

power and land drainage. 634, 812 

Indiana chute, Falls of Ohio River, improvement of 570 

Indian River, Del., examination and survey 208 

Indian River, Fla., improvement of 332 

Inland wat^^rw'ays. See Canals mid Waterw'ays. 

Inman-Poulsen Logging Company, bridge of 827 

Inside routes. See Canals and Waterways. 

Insular possessions: 

See also Alaska. 

Defenses of 11, 12, 14, 15 

Great Harbor, Culebra Island, P. R., examination of 807 

Hilo Harbor, Hawaii, examination and survey 806 

Hilo Harbor, Hawaii, improvement of 805 

Honolulu Flarbor, Hawaii, improvement of - 803 

Honohilii Harbor, Hawaii, reclamation of Quarantine Island 804 

Honolulu Harbor, Hawaii, survey of 806 

Mayaguez Harbor, P. R., examination of 807 

Ponce Harbor, P. R., examination of 807 

Ponce Harbor, P. R., wreck in 807 

Porto Rico, erection of structures in navigable waters of 816 

San Juan Harbor, P. R., improvement of - 806 

Interna i )nal Commission, Perinaneiit, of Congresses of Navigation 814 

Island possessions. See Insular possessions. 

Isles of Shoals, Me., improvement of harbor at 40 

Istokpoga Creek, Fla. (.w Kissimmee River) 335 


J. 

Jacksonville, Fla.: 

Harbor lines in St. Johns River at Hogans Creek 815 

Improvement of St. Johns River opposite 329 

Jamaica Bav, N. Y., examination and survey for channel to Coney Island 

channel, via Roekaway Inlet 148 

James River, Va. : 

See also Hampton Roads. 

Construction of permanent landing pier at Jamestow’n Island 249 

Improvement of 245 

Wreck at Richmond - - - 249 

Jamestown Exposition, Va., construction of piers and dredging in connection 

with , - - 247 , 249 

Jeanerette, La., bridge across Bayou Teche at Bayside plantation 828 

Jefferson, Tex., improvement of Cypress Bayou 455 

Jefferson County, Ark., bridge of. 1 817 

Jefferson, Thomas, statue of 841 

Jeky 1 Creek, Ga. , improvement of waterway via. .... 322 

Jersey City, N.' J.: 

See also New York Bay, City, and Harbor. 

Bridge across Hackensack River.... 820 

John L. Roper Lumber Company, bridge of - 823 

Johnson Creek, N. C. , bridge actoss 824 
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tTohnsons Ba3'^ou, La., improvement of 

Johnsons Creek, or River, Conn.: 

Improvement of {see Bridgeport Harbor) 

Wrecks in....- - 

Jones County; N. C., bridge of 

Jones Creek, Va., harbor lines 

Jones, John Paul, monument to 

Jordan, Geo. V. (schooner), wreck of 

Jordan River, Miss., improvement of 

Judith, Point, R. I.: 

Construction of harbor of refuge 

Improvement of pond entrance 


421 

108 

117 

822 

815 

841 

94 

391 

89 

90 


K. 


Kalamazoo River, Mich., improvement of ^ 645 

Kampsville lock and dam, Illinois River, 111 635, 637 

Kanawha Bridge and Terminal Company, bridge of 819 

Kanawha River, W. Va.: 

Bridge at Charleston 819 

Improvement of - 562 

Operating and care of locks and dams 563 

Kansas City, Mo. and Kans. See Kansas and Missouri rivers. 

Kansas City Belt Railway Company, bridge of - 824 

Kansas City, St. Joseph and Ex(*.elsior Springs Railway Company, bridge of.. 818 

Kansas River, Kans., bridge at Kansas City 824 

Kaskaskia River, 111., bridge near Baldwin 821 

Kaw (Kansas) River, Kans., bridge at Kansas City 824 

Kelley Island, near Marblehead light-house, Ohio, wreck near 716 

Kennebec River, Me.: 

Defenses of - 5 

Examination and survey from mouth to Gardiner 43 

Improvement of 32 

Kennebunk River, Me., improvement of 39 

Kenrierdell, Pa., bridge across Allegheny River.. 822 

Kenosha Harbor, Wis , improvement of 620 

Kensington and Eastern Railroad Company, bridge of 818 

Kentucky and West Virginia Bridge Company, bridge of 819 

Kentucky River, Ky.: 

Bridges across North and South forks at Beatty ville 821 

Improvement of - 568 

Operating and care of locks and dams 569 

Keokuk ( Des Moines Rapids) Canal and dry dock, Mississippi River, oper- 
ating and care 494 

Kewaunee Harbor and River, Wis.: 

Improvement of 611 

Wrecks in 624 

Kew^eenaw Bay and Point, Mich., improvement and care of waterw^ay to 

Lake Superior 597, 599 

Key port Harbor, N. J. , improvement of 163 

Key West Harbor, Fla.: 

Defenses of 5 

Improvement of 334 

Kill van Kull, N. Y. and N. J.: 

Examination for channel in New York Bay to vicinity of Liberty (Bedloe) 

Island west of Robbins reef light-house 176 

Examination and survey for channel north of Shooters Island to channel 

near Corner Stake light, iucluding reef at Bergen Point light 175 

Improvement of Staten Island-New Jersey channel 157, 158 

Wreck in 174 

Kings Mountain battle ground, S. C., erection of monument 861 

Kingsport, Tenn., bridges across North and South forks of Holston River 817 

Kingston, R. 1. /SVe Point Judith Harbor and Pond. 

Kingston Bay, Mass., improvement of Duxbary Harbor. 68 

Kiiihikinnick River, Wis. (see Milw'aukee Harbor) 618 

Kirby, Thomas, dam across Mississippi River at Bemidji, Minn 830 
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Kissimmee Lake and River, Fla. ; Page. 

Improvement of 335 

Removal of water hyacinths 340 

Klickitat River, Wash., bridge across ' 825 

Kosciuszko, Gen. Thaddeus, statue of 841 

Koyeii, Edith H . (schooner) , wreck of 624 

L. 

La Conner, Wash.; 

Bridge across Swinomish Slough 825 

Improvement of Swinomish Slough 796 

Pass, lower Galveston Bay, Tex., improvement of channel across 

Hanna reef • 437 

Lafayette County, Fla. : 

Bridge across Suwanee River at Branford 820 

Bridge across Suwanee River at Lurayville 822 

Lafayette ParLh, La., bridge of 826 

Lafourche Basin levee board of Louisiana, lock and dam in Bayou Lafourche. 830 
Lafourche Bayou, La.: 

Improvement of 403 

Lock and dam of Atcbafalaya Basin and Lafourche Basin levee boards.. 830 

Lagrange Bayou, Fla. (sed Holmes River) 359 

Lagrange lock and dam, Illinois River, 111 635, 637 

Lake Charles and Northern Railroad Company, bridge of * 825 

Lake County, Ind., bridge of 818 

Lake River, Wash. , bridge near Ridgefield 827 

Lakes, Great. See Great Lakes. 

Ijake Survey. See Northern and Northwestern Lakes. 


L’Anguille River, Ark., improvement of 484 

Laporte County, Ind., bridge of 822 

Larchmont Harbor, N. Y., improvement of 120 

Lasalle County, 111., bridge of 825 

La Trappe Kiv.er, Md., improvement of 222 

Laurel ( barge ) , wreck of 249 

Leaf River, Miss. : 

Bridge near Beaumont 824 

Improvement of 386 

Leavenworth, Fort, Kans., engineer depot 15,16 

Leech Lake, Minn.: 

Construction of reservoir dam 499 

Operating and care of reservoir dam. 502 

Lee County, Fla., bridge of 827 

Lee Slough, Apalachicola Kiver, Fla., improvement of 351 

Lehrton, ""Miss., bridge across Big Sunflower River 817 

Lemon Creek, N. Y. [see Staten Island-New Jersey channel) ’ 158 

Leonard town Harbor, Md. {fee Breton Bay) 233 

Levels, water. See Water-level observations, 

Le visa Fork, Big Sandy River, Ky.: 

Bridge at Prestonsburg 826 

Improvement of 565 

Lewes, Del, iron pier in Delaware Bay, maintenance and repair.. 183 

Lewis River, Wash.: 

Bridge near Woodland 827 

Improvement of . . - 777 

Lexington, Mich. , wreck off 698 

Liberty ( barge) , wreck of - . ' 624 

Liberty ( Bedloe) Island, New York Bay, N. Y., examination for channel west 

of Robbins reef light-house to Kill van Kull 175 

Life-saving exhibit, Jamestown Exposition, Va., dredging of Bush Creek for 

accommodation of 1 - - - - - 247 

Lincoln, Abraham, memorial tablet at Gettysburg National Park, Pa 841 

Linden (steamer), wreck of 698 

Linehan, Bart E. (steamer), wreck of 525 

Little Annemessex River, Md., improvement of Crisfield Harbor 227 


xxx 
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Little Bay de Noc, Mich . ( see Gladstone Harbor ) 605 

Little D’ Arbonne Bayou^ La. (.‘Jee D’Ar bonne Bayou) 463,466 

Little Fork, Minn. , bridge across Little Fork River - - . 826 

Little Fork River, Minn.: 

Bridge near Little Fork - 826 

Examination of '611 

Little Harbor, Woods Hole, Mass., improvement of 78 

Little Harbor, N. H., improvement of harbor of refuge 42 - 

Little Kanawha River, W. Va. : 

Bridge at Parkersburg 826 

Improvement of 660 

Operating and care of locks and dams 562 

Little Mud River, Ga., improvement of waterway via 322 

Little Narragansett Bay, R. I. and Conn, {see Pawcatuck River) 95 

Little Pass, Soda Lake, La. See Cypress Bayou. 

Little Pedee River, S. C., improvement of 290 

Little Pigeon River, Tenn., improvement of 531 

Little River, Ark., bridge near Folmina (White Cliffs) - 827 

Little River (part of Red River), La. See Red River below Fulton 458 

Little Sarasota Bay, Fla., improvement of - 338 

Little Sodus Bay, N. Y., impr .vement of harbor 728 

Little Tallahatchie River, Miss. (.s’e<i Tallahatchie River) 469,470 

Little Tennessee River, Tenn., improvement of (see Tennessee River above 

Chattanooga) 527 

Little White Salmon River, Wash., bridge across 825 

Lockport, 111 , survey for 14-foot w^aterway to St. Louis, Mo., and thence to 

mouth of the Mississippi 634, 812 

Locks. /See Canals, Rivers and Harbors, Waterways. 

Locust Fork, Black Warrior River, Ala., bridge near Short Creek 824 

Log booms, permits for construction of 829 

Long Bayou, La., removal of water hyacinths 427 

Long Beach, Cal.: 

Bridges across Cerritos Slough 821, 823 

Bridge across San Gabriel ( Los Angeles ) River 829 

Long Bridge, Potomac River, Washington, D. C., highway bridge, replacing. 832 

Long Cove, Me , examination and survey • 43 

Longfellow, Henry W., monument to 841 

Long Island Railroad Company, bridge across Fosters Meadow^ (Hook Creek) 

Canal, N. Y... 822,825 

Long Island Sound, N. Y., and Conn.: 

Defenses of eastern entrance 5 

W reck off Montaiik light 117 

Long roc-k, Echo Bay Harbor, N. Y. See Echo Bay Harbor. 

Long Tom River, Oreg. (see Willamette River abjve Portland) 768 

Lorain Harbor, Ohio, improvement of 706 

Lorillard, N. J., wreck near 174 

Los Angeles Dock and Terminal Company, bridge of 821 

Los Angeles River, Cal. iSee Wilmington Harbor. 

Louisa, Ky. See Big Sandy River. 

Louisiana, State of, removal of water hyacinths 427 

Louisville, Ky. (see Louisville and Portland Canal) 570,575 

Louisville and Portland Canal, Ky. : 

Enlargement of 570 

Operating and care . . . i 575 

Loutre, Pass a, Mississippi River, La., closing crevasse in 396 

Lubec Channel, Me., improvement of. 21 

Luci 1 1 e ( steam er ) , wreck of 716 

Ludington Harbor, Mich.: 

Bridge (city) at Washington street 

Improvement of 657 

Lumberton Branch, Rancocas River, N. J., improvement of 183 

Lurayville, Fla., bridge across Suw^anee River 822 

Lyme, Conn., bridge across Duck River 823 

Lynch River, S. 0. , improvement of 292 

Lynn H arbor, Mass. , improvement of 52 
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McClellan statnej Washington, D. C 841 

McCleilanville, S. C., improvement of waterway to Charleston 302 

McCormick (tug), wreck of.. 716 

McGirts Creek, Fla., bridge across ‘ 828 

McKees Rocks, Pa., bridge across Chartiers Creek 827 

Mackeys Creek, N. ( ., bridges across 820, 824 

Mackeys Ferry, N. C., bridge across Mackeys Creek 820 

. Magon Bayou, La., improvement of 463,465 

Main Ship channel, New York Harbor, N. Y., improvement of 148 

Malden River, Mass., ioiprovement of 54 

Mall, the, Washington, D. C 841 

Mamaroneck Harbor, N. Y., improvement of I*..'!!.!.'/.”"*]]’'-”.*!”!!-* 119 

Manasquan River, N. J., improvement of 173 

Manatee County, Fla., bridge of 822 

Manatee River, Fla., improvement of 339 

Manchac Bayou, La., improvement of 413 

Manchester Harbor, Mass., improvement of 60 

Manhattan Borough, N. Y. See New York City and Harbor. 

Manila Bay, Philippine Islands, defenses of 11,12,16 

Manistee Harbor and River, Mich., improvement of harbor 659 

Manistique Harbor, Mich., improvement of 604 

Manitowoc Harbor and River, Wis.: 

Bridge (city) at Park and Center streets 825 

Harbor lines 815 

improvement of .* 613 

Manokin River, Md., improvement of 222 

Mantua Creek, N. J., improvement of 188 

Maple Cypress, N. C., bridge across Neuse River. 822 

Maps: 

Military and other 868 

Minnetonka Lake, Minn 510 

Northern and Northwestern Lakes 842, 848, 852, 853 

Winnebago Lake, Fox River, Wis 624 

Marblehead light-house, Lake Erie, Ohio, wrecks near 716 

Marcushook, Pa., improvement of ice harbor in Delaware River 182 

Mare Island Straits, Cal.,.wTeck in 749 

Mariana Islands, Pacific Ocean, defenses of Guam 12, 15 

Marlboro, N. Y., wreck opposite 146 

Marquette Bay and Harbor, Mich.: 

Construction of harbor of refuge in bay 601 

Improvement of harbor 599 

Water levels 854 

Marsh River, Me., examination and survey at Frankfort.... 43 

Marthas Vineyard, Mass. Vineyard Haven Harbor. 

Mason, Fort, Cal., engineer depot 15,17 

Massachusetts Bay, Mass. See Boston Harbor. 

Massachusetts, State of, dam across Mystic River at Medford 829 

Massena ( steamer), wreck of 733 

Matagorda Bay, Tex. : 

Examination, etc., for channel from Pass Cavallo to Aransas Pass {see 

Rio Grande-M ississippi River watervray ) 451 

Examination, etc., for waterway from the Rio Grande to Mississippi 

River, via 4:51 

Improvement of ( hannel from Pass Cavallj^ to Aransas Pass - - . - . 443, 444 

Mata wan Creek, N. J. : 

Improvement of.i - 

Improvement of Key port Harbor. - - 163 

Mattaponi River, Va., improvement of 236 

Mattituck Harbor, N. Y., improvement of.,.. 126 

Maumee Bay and River, Ohio: 

Bridge at Toledo - 824 

Improvement of Toledo Harbor - - - - 699 

Mayaguez ( tug.) , wreck of - - - 807 

Mayaguez Harbor, P. R., examination of ....... 807 

Mayflower ( steamer ) , wreck of - ----- 525. 
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May, William H., et al., bridge of - 826 

Medford, Mass.,, dam across Mystic River near Cradock Bridge — . 829 

Media, Pa., bridge across Darby Creek • 825 

Meherrin River, N. 0., improvement of 261 

Melville, La., bridge across Atchafalaya River 821 

Memorials, statues, etc. See Statues, memorial, etc. 

Memphis, Paris and Gulf Railroad Company, bridge of 827 

Menominee Harbor and River, Mich, and Wis., improvement of 605 

Menominee River, Milwaukee, Wis., improvement of {see Milwaukee Harbor) . . 618 

Mercer, Gen. Hugh, monument to 841 

Mermen tau, La. . . See Mermen tau River. 

Mernientau River, La, : 

Examination and survey for waterway to Franklin {see Rio Grande- 

Mississippi River waterway) - 451 

Examination, etc,, for waterway to Mississippi River {see Rio Grande- 

Mississippi River waterway) 451 

Improvement of, including tributaries - 417 

Improvement of waterway to Franklin - 415 

Merrimac River, Mass. : 

Examination and survey 74 

Improvement of 45 

Improvement of Newburyport Harbor 44 

Mexico, Gulf of: 

Removal of water hyacinths from Florida tributaries 346 

Removal of water hyacinths from Louisiana tributaries 427 

Removal of water hyacinths from Texas tributaries 427 

Survey for 14-foot vi'aterway to St. Louis, Mo., and thence to Lockport 
(Chicago), 111., including report on water power and land drainage. . 634, 812 

Miami, Fla., improvement of Biscayne Bay - - 332 

Michigan City Harbor, Ind,: 

Bridge across Trail Creek 822 

Improvement of 632 

Michigan Lake (see a/so Northern and Northwestern Lakes); 

Canal to Sturgeon Bay, improvement of, including harbor of refuge 608 

Canal to Sturgeon Bay, operating and care 610 

Water levels and discharges 853, 854 

Water levels on east shore, variationain 640 

Waterway 14 feet deep from Lockport (Chicago), 111., to St. Louis, Mo., 
and thence to the Gulf, survey, including report on water power and 

land drainage 634, 812 

Middle Neebish channel, St. Marys River, Mich., improvement of 691 

Milan, III. See Illinois and Mississippi Canal. 

Miles City, Mont, bridge across Yellowstone River 817 

Milford Harbor, Conn., improvement of 105 

Milford Haven, Va., improvement of harbor at 244 

Mill Creek, or River, New Haven, Conn., improvement of {see New Haven 

Harbor)..,' 102 

Mill Creek, Southport, Conn', {see Southport Harbor) 114 

Miller Bay, Lake Winnebago, Wis. {see Fox River) 622 

Millers Ferry, Miss., bridge across Chickasahay River 826 

Millers Island, Holston River, Tenn., bridge at 823 

Mill River,. New Haven, Conn., improvement of 102 

Mill River, Stamford, Conn, (i-ee Stamford) 113 

Mills, Nelson (steamer) , wreck of 698 

Milwaukee Bay, Harbor, and River, Wis.: 

Bridge acro.«s Burnhams Canal 823 

Bridge across South Menominee Canal (city bridge) 824 

Improvement of, including harbor of refuge : 616 

Improvement of inner harbor 618 

W ater le vels ' ... 854 

Mines, submarine, Fortifications. 

Mingo Bridge, S. 0., bridge across Mingo Creek 826 

Mingo Creek, S. C. : 

Bridge across 826 

Improvement of : 296 

Minim Creek -Estherville Canal, S. C., improvement of 297 

Mining casemates. Fortifications. 
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Mining, hj^draulic, in California 809 

Minneapolis, Minn. See Mississippi River. 

Minneapolis and Rainy River Railway Company, bridge of 820 

Minneapolis, St. Paul, and Sault Ste. Marie Railway Company, bridge of 819 

Minnesota River, Minn. : 

Improvement of _ 504 

. Survey of Big Stone Lake and Lake Traverse for reservoir dam. 509 

Minnetonka Lake, Minn., survey of, for charting purposes 510 

Mishaum Point, Mass. , wreck off 94 

Mispjllion River, Del., improvement of 201 

Mississippi coast, construction of di’edge for harbors on. 394 

Mississippi River: 

Augusta, Minn., dam at 829 

Bemidji, Minn., dam at ..i. 830 

Brainerd to Grand Rapids, Minn., improvement from 499 

Cairo, 111., to Plead of Passes, improvement, surveys, etc 812 

Cairo, 111., to Missouri River, improvement from 487 

Cape Girardeau, Mo., to Head of Passes, levees 813 

C hicago (Lockport), 111., to St. Louis, Mo., and thence to the Gulf. See 
St. Louis, infra. 

Clinton, Iowa, bridge at 819 

Des Moines Rapids Canal and drv dock, operating and care 494 


Donaldsonville, La., waterway to the Rio Grande, Tex., examination and 

survey 451 

Dredge and snag boats above Missouri River, operation of 490 

Dredge and snag boats below Missouri River, operation of 486 

Fort Snelling military reservation, Minn., bridge to St. Paul < 861 

...1 j. ^ e-iA oir» 
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Grande, Rio, Tex., waterway to Donaldsonville, La., examination and 

survey.. 451 

Grand Rapids to Brainerd, Minn., improvement from 499 

Gulf of Mexico to St. Louis, Mo., and thence to Lockport (Chicago), 111. 

See St. Louis, infra. 

Head of Passes to Cape Girardeau, Mo., levees 813 

Head of Passes to headwaters, surveys from. 812 

Head of Passes to Ohio River, improvement, surveys, etc 812 

Illinois and Mississippi Canal, 111. See Illinois and Mississippi Canal. 

Ti i: Tii ^ i j. j! r _ x / rM. ; \ m 


Keokuk (Des Moines Rapids) Canal and dry dock, operating and care. . . 494 

Levees, Head of Passes to Cape Girardeau, Mo 813 

Lockport (Chicago), 111., to St. Louis, Mo., and thence to the Gulf. See 
St. Louis, zr(/m. 

Loutre, Pass a, La. , closing crevasse in - 396 

Mermentau River, La., examination, etc., for waterway to {see Rio Grande- 

Mississippi River waterw'ay) - - - - 451 

Mexico, Gulf of, to St. Louis, Mo., and thence to Lockport (Chicago), 111. 

See St. Louis, infra. 

Michigan Lake to St. Louis, Mo., and thence to the Gulf. See St. Louis, 


infra. 

Minneapolis, Minn., to St. Paul, improvement from 

Minneapolis, Minn., to St. Paul, use by United States of water flowing 

over dams - 

Missouri River, above, operation of snag and dredge boats 

Missouri River, below, removal of snags and wrecks 

Missouri River to Ohio River, improvement from - --- 

Missouri River to St. Paul, Minn., examination and survey for 6-foot 

depth 

Missouri River to St. Paul, Minn., improvement from 

Moline Harbor, III, harbor lines 

Moline Harbor, 111., improvement of 

Mouth to St. Louis, Mo., and thence to Lockport (Chicago), III See St. 
Louis, infra. 

Mouths. Head of Passes, .mpm, arid Passes, in/ra. 


497 

498 

490 

486 

487 

496 

491 
815 
495 




I 


Sw 

Hi 






XXXIV 


IHDEX. 


Mississippi River— Contimaed. 

Muscatine, Iowa, harbor lines - 

New Orleans, La., defenses of 

Ohio River to Head of Passes, improvement, surveys, etc 

Ohio River to Missouri River, improvement from - 

Pass a Loutre, La., closing crevasse in 

Plaqueinine Bayou, La., construction of lock... 

Pokegama Falls, Minn., construction of reservoir dani 

Pokegama Falls, Minn., operating and care of reservoir dam 

Reservoir dams at headwaters,' construction of 

Reservoir dams at headwaters, operating and care 

Kio Grande River, Tex., waterway to Donaldson ville, La., examination 

and survey 

Rock Island Rapids, Iowa, water-power canal, etc 

Royalton, Minn., bridge at 

St. Louis, Mo., survey for 14-foot waterway from Lockport (Chicago), 111., 
to, and thence to the Gulf, including report on w^ater power and land 


drainage 634,812 

St. Paul, Minn., bridge to Fort Shelling military reservation 861 

St. Paul, Minn., ganging - 510 

St. Paul, Minn., to Minneapolis, improvement from 497 

St. Paul, Minn., to Minneapolis, use by United States of w^ater flowing 

over dams - 498 

St. Paul, Minn.,, to Missouri River, examination and survey for 6-foot 

depth 496 

St. Paul, Minn., to Missouri River, improvement from 491 

Sauk Rapids, Minn,, dam at 8.30 

Snag and dredge boats above Missouri River, operation of 490 

Snags and wrecks below Missouri River, removal of 486 

Snelling, Fort, military reservation, Minn., bridge to St. Paul 861 

South Pass, examinations and surveys 399 

South Pass, maintenance of channel 400 

Southwest Pass, improvement of 396 

Vicksburg Harbor, Miss., improvement of - ... 467 

Water-level observations, including tributaries 610,812 

Wrecks, etc., above Missouri River, removal of 499 

W recks, etc. , below M issouri River, removal of 486 

Mississippi River Cpmmission: 

Improvement of Mississippi River 812 

Levees, Head of Passes to Cape Girardeau, Mo 813 


Mississippi Sound, Miss.: 

Examination and survey of Gulfport anchorage basin, thence to Ship 

Island anchorage, and of Ship Island Pass 395 

Improvement of Guifport-Ship Island Harbor channel, and Ship Island 

Pass.... 390' 

Improvement of Horn Island Harbor {see Pascagoula River) 383- 

Improvement of Horn Island Pass 388 

Mississippi, State of, construction of dredge for harbors on coast of 394 

Missouri River; 

Bridge at Kansas City, Mo 818 

Bridge at Pierre, S, Dak 81 6 

Bridge between Walworth and Dewey counties, S. Dak 817 

Dam in vicinity of Buck Rapids, Mont 829 

Improvement of 611 

Mobile and Ohio Railroad Company, bridge of 821 

Mobile Bay and Harbor, Ala.: 

Bridge from Cedar Point to Dauphin Island. 818 

Defenses of 5, 9^ 

Improvement of 369 

Improvement of bar at entrance to bay 372' 

Removal of sunken dry dock at Mobile 394 

Mobile Railway and Dock Company, bridge of 818 

Moccasin River ( Gontentnia Greek), N. C, : 

Bridge at Hook erton..... 827 

Im provement of 267 

Mokelumne River, Cal, , improvement of ... 745. 


815 

5,9 

812 

487 

396 

404 

499 

602 

499 

602 

451 

830 

819 
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Moline Harbor, 111. : Page„ 

Harbor lines in Mississippi River. 815 

Improvement of t 1 ! 1 ] 495 

Improvement of Mississippi River between Missouri River and St Paul. . 491 

Monongahela, Pa., bridge across Monongaheia River 828 

Monongahela Connecting Railroad Company, bridge of 819 

Monongahela River, W. Va. and Pa.: 

Bridge at Monongaheia, Pa , 828 

Bridge at Pittsburg, Pa ’ 819 

Harbor lines above Lock 1, between Elizabeth and Lock 4, and between 

Lock 4 and Brownsville, Pa 815 

Improvement of, between Morgantown and Fairmont, W. Va 542 

Improvement at Locks 2, 3, 5, and 6 543 

Iniprovement of Pittsburg Harbor 554 

Operating and care of locks and dams 540 

Monroe, La.: 

See also Ouachita River. 

Bridge across Ouachita River. 820 

Monroe, Mich., improvement of harbor 678 

Monroe Bay, Va., wreck in 249 

Monroe Lake, St. Johns River, Fla., improvement of (see Volusia bar) 330 

M on tana ( barge ) , w reck of 94 

Montauk light, N. Y., wreck off 117 

Monuments, statues, etc. See Statues, memorials, etc. 

Moore, James A., construction of Puget Sound-Lake Washington Canal by . 791, 793 
Mooringsport, La. See Cypress Bayou. 

Morgan Canal, Tex., oi)erating and care 436 

Morgan’s Louisiana and Texas Railroad and Steamship Company, bridges of. 821 

Mormon Channel, San Joaquin River, Cal., improvement of 744 

Mortar batteries. See Fortifications. 

Mosquito Creek Canal, S. 0. (see Santee River) 297 

Mount Carmel, 111. : 

See also IVabash River. 

Bridge across Wabash River 818 

Mount Desert, Bar Harbor, Me., construction of breakwater 23 

Mount Holly Branch, Ran cocas River, N. J., improvement of 185 

Mount Hope Bay, Mass, (see Fall River Harbor) . 86 

Mount Rainier National Park, Wash., construction of road 857 

Mud Lake, La. (see Mermentau River) 417 

Mud River, Ga., improvement of waterway via 322 

Mud River, S. 0. (see Savannah-Beaufort waterway) 305 

Mnnfordville, Ky., bridge across Green River 822 

Munfordville Bridge Company, bridge of 822 

Miirderkill River, Del., improvement of — - - 199 

Muscatine, Iowa: 

Harbor lines in Mississippi River 815 

Improvement of Mississippi River between Missouri River and St. Paul . . 491 

Muscle Shoals Canal, Tennessee River, Ala. : 

Construction of : 528 

Operating and care 531 

Muskegon Harbor, Mich., improvement of 652 

Muskingum River, Ohio: 

Improvement of 564 

Operating and care of locks and dams. - 565 

Mystic River, Mass. : 

Dam near Cradock Bridge, Medford. 829 

Improvement of... - 53 

Improvement of, below moiith*of Island End River 55 

r ']sr.' 

Nansem end County, Va., bridge of - 823 

Nansemond River, Va. , improvement of . . - - - - 254 

Nanticoke River, Del. and Md. , improvement of 225 

Nantucket Harbor, Mass., construction of harbor of refuge 75 

Nantucket Sound, Mass. , wreck off Herring River — — . . 94 

Napa River, Cal. , improvement of - 746 
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Xarragaiisett Bay, R. I. : 

Defenses of 

Improvement of ’ 

Narragiiagus River, Me., improvement of - £2 

Narrows of Lake Champlain, N. Y. and Vt, improvement of jS 

Nasel River, Wash, {see Willapa River) - 780 

Nashville, Tenn.: 

See also Cumberland River. 

Bridges across Cumberland River 819 

Wrecks in Cumberland River 525 

Natalbany River, La. (see Tickfaw River) 412 

Natchez Bay, La. (see Bayou Plaquemine) 404 

National Coast Defense Board 5 

National parks. See Parks. 

Navesink (North Branch of Shrewsbury) River, N. J., improvement of 171 

Navigable waters. See Bridges, Rivers and harbors, and Wrecks. 

Navigation, Congresses of, Permanent International Commission 814 

Neches River, Tex.: 

Improvement of 421 

Removal of water hyacinths ’ - - - 427 

Neebish channels, St, Marys River, Mich., improvement of 691 

Neenah (Fox) River, Wis. Fox River. 

Neponset River, Mass. : 

Examination and survey - 74 

Improvement of 62 

Neuse River, N. C.: 

Bridge near Maple Cypress 822 

Improvement of 268 

Improvement of waterway between Newbern and Beaufort 272 

Newark Bay, N. Y, and N. J,*: 

Examination and survey for channel from Kill van Kiill north of 
Shooters Island to near Corner Stake light, including reef at Bergen 

Point light 175 

Examination and survey from Staten Island Sound (Arthur Kill) to 

Passaic River 175 

Improvement of {see Passaic River and Arthur Kill) 154, 157 

Newark Slough, San Francisco Bay, Cal., bridge near Potrero (Dumbarton) 

Point 821 

New Bedford Harbor, Mass. : 

Defenses of 5 

Examination and survey of 94 

Improvement of 79 

'Newbern, N. C. : 

Improvement of Neuse River. 268 

Improvement of Trent River 270 

Improvement of waterway to Beaufort, N. C 272 

Newburyport Harbor, Mass., improvement of 44 

New Castle, Del., wreck at 185 

New Hamburg, N. Y., bridge across Wappinger Creek 825 

New Haven Harbor, Conn.: 

Bridge across West River to West Haven 823 

Construction of breakwaters 103 

Improvement of, by dredging, etc 102 

Improvement of West River 105 

New Jersey-Staten Island channel: 

Examination for channel from Kill van Kull north of Shooters Island to 

near Corner Stake light, including reef at Bergen Point light 175 

Improvement of 157, 158 

Wreck in Kill van Kull 174 

New London Harbor, Conn. : 

Bridge (city) across Winthrop Cove 823 

Bridge (railroad) across Winthrop Cove 824 

Examination of 117 

Improvement of 96 

New Mill Creek, A^a. , bridge across. 820 

New Orleans, battle of, monument to the memory of soldiers who fell in 862 

Neiv Orleans Harbor, La., defenses of 5, 9 

New Orleans ( steamer), wreck of 698 
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Newport Harbor, R. I. : 

Examination and survey 

Improvement of 1 ] ] ” ' [ ” * 

Newport River, N. 0. : - 

Improvement of Beaufort Harbor 

Improvement of waterway between Beaufort and New River 

Improvement of waterway between Newbernand Beaufort 

Xew River, N.C.: 

ImpioM nnnt of 

Iiii} io\ement of waterway to Beaufort 

Impro\( meat of waterway to Swansboro 

New Rot la lie X. Y. (see Echo Bay Harbor) 

New ShoioliixiJi, Block Island, R. I. See Block Island. 

Newton, Ala.: 

Are also Choctaw hatchee River. 

Dam across Choctawhatcliee River near 

N e w to w n Creek , N . Y . : 

Improvement of 

Wreck in 

New Whatcom ( Bellingham) Harbor, Wbxsh. : 

Harbor lines in I and J streets ^vaterway 

Improvement of Whatcom Creek waterway 

New York and Greenwood Lake Railway Company, bridge of 

New York Bay, City, and Harbor, N. Y.": 

See also Coney Island channel and Creek. 

Ambrose channel, improvement of, including dredge construction 

Arthur Kill, improvement of 

Atlantic Highlands, N. J., examination for breakwater 

Battery, tlie, removal of shoal in Hudson River off Pier A 

Battery, the, wreck in East River 

Bay Ridge channel, improvement of. 

Bayside channel, improvement of 

Bedloe (Liberty) Island. See Liberty Island, mfm. 

Bergen Point light, N. J., examination and survey of reef at 

Bronx River, improvement of 

Brooklyn, li arbor lines at Red Hook 

Defenses of 


Pag-e. 

94 

87 

273 
277, 279 
. 272 

,. 276 

277, 279 
277, 279 
121, 148 


830 

134 

147 

815 

797 

827 


. 148 

157, 158 
. 175 

. 150 

. 145 

. 151 

. 148 

175 
122 
. 814 
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Dredges, construction of 1 148 

East ( Ambrose) channel, improvement of, including dredge construction. 148 

East Chester Creek, improvement of 123 

East River, harbor lines 814 

East River, improvement of 131 

East River, wrecks in 145, 146, 147 

Flushing Bay, improvement of 128 

Gedney channel, improvement of 148 

Governors Island, enlargement of - - 153 

Gowanus Hay, improvement of 151 

Gravesend Bay, harbor lines 814 

Harlem River, improvement of 133 

Harlem River, wreck in 146 

Hell Gate, East River, improvement of 131 

Hudson (North) River, removal of reef off Pier A 150 


Hutchinson River (East Chester Creek). See East Chester Creek sttpm. 

Improvement of, including dredge construction 148 

Kill van Kull, examination to vicinity of Liberty (Bedloe) Island exami- 
nation west of Robbins reef light-house 175 

Kill van Kull, examination and survey for channel north of Shooters 
Island to channel near Corner Stake light, including reef at Bergen Point 

light , 175 

Kill van Kull, improvement of Staten Island-New Jersey channel. 157, 158 

Kill van Kull , wreck in - 174 

Liberty (Bedloe) Island, vicinity of, west of Robbins reef light-house, to 

Kill van Kull, examination of - - . - 175 

Lemon Creek (see Staten Island-New Jersey channel) 158 

Lower bay, harbor lines at St. George ferry terminal, Staten Island ...... 814 

Lower bay, wreck in - - - 154 

Main Ship channel, improvement of . - - - - - 148 
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New York Bay, City, and Harbor, N. Y. —Continued. 

Narrows to the sea, improvement from, including dredge coiistructioii. . . 148 

Newark Bay, examination for channel from Kill van Kull north of Shoot- 
ers Island to near Corner Stake light, including reef at Bergen Point 


New Jersey-Staten Island channel. See Staten Island-New Jersey chan- 
nel, infra, 

Newtown Creek, improvement of . - - - - 1^4 

Newtown Creek, wreck in - - 147 

North (Hudson) River. See Hudson River, supra. 

Pugleys Creek j wreck at entrance 147 

Red Hook, Brooklyn, harbor lines - 814 

Red Hook channel, improvement of 151 

St. George ferry terminal, Staten Island, harbor lines 

Sandy Hook Bay, N. J. , examination for breakwater at Atlantic Highlands . 175 

Shooters Island, Newark Bay, examination and survey for channel 

north of - 175 

Spuyten Duyvil Creek {see Harlem River) 133 

Staten Island, harbor lines at St. George ferry terminal 814 

Staten Island, improvement of Lemon Creek 158 

Staten Island-New Jersey channel, examination and survey for channel 
from Kill van Kull north of Shooters Island to near Corner Stake light, 

including reef at Bergen Point light 175 

Staten Island-New Jersey channel, improvement of 157, 158 

Staten Island-New Jersey channel, wreck in Kill van Kull 174 

Staten Island Sound. See Arthur KiU, supra. 

Supervision of 1 808 

Wrecks in 145, 146, 147, 154 

New York Central and Hudson River Railroad Company: 

Bridge across Doodletown Bight, or Creek, N. Y 824 

Bridges across Wappinger Creek, N. Y 825,828 

New York, New Haven and Hartford Railroad Company: 

Bridges across Niantic, West, and Duck rivers, Conn 823 

Bridge across Winthrop Cove, New London, Conn 824 

New York, Susquehanna and Western Railroad Company, bridge of 829 

Niagara Falls, Niagara River, N. Y. See Niagara ‘River. 

Niagara River, N. Y.: 

Black Rock Harbor and channel, improvement of 724 

Buffalo Harbor, improvement of 720 

Control and regulation of waters of, and preservation of the falls 854 

Discharge of 853 

Erie Basin and Black Rock Harbor, improvement of Buffalo entrance. . . 723 

Erie Basin and Black Rock Harbor, improvement of Lake Erie entrance. 722 

North Tonawanda to Lake Erie, including Tonawanda Harbor, improve- 
ment from 725 

Surveys, etc. {see Northern and Northwestern Lakes) 842 

Wreck of steamer Embury, near Grand Island, removal of 725 

Niantic River, Conn., bridge at East Lyme 823 

Nobska light-house, Mass. , wreck off 94 

Nolin River, Ky., improvement of {see Green River) 580 

Nomini Creek, Va., improvement of J 240 

Nooksak River, Wash., improvement of {see Puget Sound) 785 

Norfolk and Southern Railroad Company: 

Bridges across iHbemarle Sound, and Johnson and Mackeys Creeks, N. C. . 824 

Bridge across Pungo River, N. C. 821 

Norfolk and Western Railroad Company, bridge of 819 

Norfolk Harbor, Va.; 

Examination and survey for vraterway to Beaufort Inlet 263 

H arbor lines in Paradise Creek 815 

Improvement of, and its approaches, including Hospital Point 250 

Improvement of waterway to Albemarle Sound, via Currituck Sound 258 

Improvement of waterway to sounds of North Carolina (to Pamlico 

Sound ) , via Pasquotank River 258 

Improvement of Western Branch, Elizabeth River 252 

Jamestown Exposition grounds, pier construction and dredging 247 

Wrecks in 262, 263 
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Xorfolk-on-the-Boads (steamer), wreck of 262 

Northampton and Halifax Bridge Company, bridge of . 816 

North Branch, Chicago Kiver, 111. See Chicago Harbor and River. 

North Branch, Shrewsbury River, N. J., improvement of - . 171 

North Carolina Cut, N. C., improvement of waterway via 258 

North Carolina, State of: 

Examination and survey for waterway from Norfolk, Va., to Beaufort 

Iniet ■ 263 

Improvement of waterways from Norfolk, Va., to sounds of 258 

Northeast River, N. C. , improvement of 280 

Northern and Northwestern Lakes: 

Bulletins 854 

Channels in waters connecting, examinati^^n and' survey 698 

Channels in waters connecting, improvement of 685 

Commercial statistics, Sault Ste. Marie canals, Mich 690 

Connecting waters between Lakes Superior and Huron, supplemental sur- 
vey report, with estimate, etc., in re new lock at St. Marvs Falls Canal, 

Mich ; 698 

Control and regulation of waters of Niagara River, and preservation of 

Niagara Falls 854 

Discharges, table of ( 1860 to 1906) 853 

Navigation of, in 1841, conditions governing 843 

Project for future work of the Lake Survey 850 

Surveys and charts 842, 848, 852, 853 

Water levels 854 

Water levels on east shore of Lake Michigan, variations in 640 

Northern Electric Company, bridge of 827 

Northern Pacific Railway Company, bridges of 824, 826 

North Fork, Forked Deer River, Tenn. See Forked Deer River. 

North Fork, Skagit River, W^ash. {see Puget Sound) 785 

North Fork, Holston River, Tenn., bridge near Kingsport 817 

North Fork, Kentucky River, Ky., bridge at Beatty ville 821 

North Hero Island channel (The Gut), Lake Champlain, Vt. : 

Bridge across 828 

Im provem en t of 71 

North Landing River, Va. and N. 0., improvement of waterway via 258 

North (Hudson) River, N. Y. See New York City and Harbor. 

North River, N. 0., improvement of waterway via 258 

North River, Wash. (6 y^« Willapa River) 780 

North Tonawanda, N. Y. {see Tonawanda Harbor) 725 

Norwalk Harbor, Conn.: 

Examination and survey, including East and South Norwalk harbors 118 

Improvement of * : Ill 

Notter, Geo. H. (canal boat), wreck of 174 

Novato Creek, Cal., bridge across 820 

O. 

Oak Harbor, Wash., improvement of {see Puget Sound) 785 

Oakland Harbor, Cal., improvement of 740 

Oakmont, Pa. , bridge across Allegheny River - . 819 

Obion River, Tenn. , improvement of 516 

Occoquan Creek, Va., improvement of.. 238 

Ocean City, Md., bridge across Sinepuxent Bay 825 

Ocean City, N. T., bridge across Great Egg Bay 823 

Ocklawaha (Oklawaha) River, Fla. Oklawaha River. 

Ocmiilgee River, Ga., improvement of 317 

Oconee River, Ga. : 

Examinations and surveys - - - - p7 

Improvement of - 315 

Oconto Harbor, Wis., imi^rovement of 607 

Office of the Chief of Engineers, officers on duty in. - 862 

Officers, engineer, civilian assistants to. 19 

Officers of the Corps of Engineers. Nee Corps of Engineers. 

Ogdensburg Harbor, N. Y. : 

Improvement of- 732 

Wreck in........... 733 
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0 iiiver: 

Bridge across Back River channel at Wheeling Island, w. Va 

Bridge between Bellaire, Ohio, and Ben wood, W. Va 

Bridge between Parkersburg, W. Va., and Belpre, Ohio, eonstriictioii ot. . 
Bridge between Parkersburg, W. Va., and Belpre, Ohio, obstructing nav- 
igation ; - - - . - • 

Cairo, 111., to mouth of Green River, Ky., examination and survey ior 

increasing depth by dredging 

Davis Island dam, Pa., operating and care 


Falls at Louisville, Ky., improvementoL - - - hid 

Gauging (.s‘cc Mississippi River Commission ) S12 

General improvement : 

Ice piers ' 

Indiana chute, Louisville, Ky., ii/iprovement of ^ 570 

Locks and dams, examination and survey for 6 and 9 foot dept! is. ... 541 

Locks and Dams 1, 2, and 6, operating and care 55::> 

Locks and Darns 2-7, construction of 550 

Locks and Dams 8, 11, 13, 18, 19, 26, construction of 556 

Lock and Dam 37, construction of . 539 

Louisville and Portland Canal, Ky., enlargement of 570 

Louisville and Portland Canal, Ky., operating and care 575 

Pittsburg liaiLor, Pa., harbor lines... 815 

Pittsburg Harbor, Pa., improvement of 554 

Pools 3, 4, and 6, dredging in 552 

Bnag boats, operation of 540, 553 

Okanogan River, Wash., iiDprovement of 798 

Okaw (Kaskaskia) River, 111., bridge near Baldwin 821 

Oklawaha River, Fla., improvement of 331 

Old South River, N. J. See South River. 

Old Tampa Bay, Fla. {see Tampa Bay) 340 

Olequa, Wash., bridge across Cowlitz River 827 

Olympia Harbor, Wash,, improvement of 788 

Ontario Lake: 

See also Northern and Northwestern Lakes. 

Water levels and discharges 853, 854 

Ontonagon Harbor, Mich., improvement of 595 

Oostenaula River, Ga., improvement of. 366, 368 

Orange Mills flats, St. Johns River, Fla., improvement at and near. 329 

Orange River, Fla., improvement of 336 

Orbin, George, Bridge Company, bridge of 827 

Ordnance. See Fortifications. 

Oregon and Washington Railroad Company: 

Bridges across Lake, Cowlitz, and Lewis rivers, Wash 827 

Bridge across Puyallup River, Wash : 824 

Oregon, dredging plant for harbors on coast 758 

Oregon Electric Railway Company, bridge of 821 

Oregon Slough, Columbia River, bridge at Vancouver, Wash 817 

Oriental, N. C. : 

Bridge across Smith Creek 824 

Wreck near 288 

Osage River, Mo., improvement of 514 

Oswegatchie River, N. Y. {see Ogdenshurg Harbor) 732 

Oswego, N. Y., improvement of harbor 729 

Oswego, Oreg., bridge across Willamette River 826 

Ottertail Lake and River, Minn., survey of ^ 509 

Ouachita River, Ark. and La.: 

Bridge at Monroe, La 820 

Improvement of 461 

Overpeck Creek, N. J., bridge at Ridgefield Park 829 

Oyster Creek, Tex., improvement of 436 

P. 

Pacific County, Wash. : 

Bridge across Ellis Slough 826 

Bridge across W ilson Creek . . . 828 

Pagan River, Va., improvement of 254 

Paines ville, Ohio, bridge across Grand River. 824 
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Pamlico Riv(‘r, X. C. : ' ’ ; ■ ■ . Page. 

Kxciiiiiiuition and survey-. . . 2SR 

!m[)ro\ eineiit of . 

,Pan5li<-o Sound, X. C.: 

Kxinninaiion and survey of waterway to Beaufort Inlet {see Norfolk- 

t H‘:iuiort Inlet waterway) 263 

I !n|)i-ov(‘]uent of waterway to Beaufort Inlet 271 

iinpiovenuuit <>t' waterway to Norfolk, Va 26S 

Paanuiikey River, Va., improvement of 237 

Paradise (3v(‘k, Norfolk, \Rx., harbor lines SIR 

Parkorsh'ura;, \V. Va. : 

Ska atx(} Ohio River. 

Bridge across Little Kanawha River 826 

Bridge acioss Ohio River to Belpre, Ohio, construction of 818 

Bridge across Ohio River to Belpre, Ohio, obstructing navigation 82S 

]^arkei's])urg and Oliio Bridge Company, bridge of T 818 

ParkcTv])nrg and South Side Bridge Company, bridge of 826 

Parkersbui'g Branch Railroad Company, bridge of 828 

Parks, public: 

L>i.stric{:. of Goliimbia, improvement and care 841: 

Getty si )iirg National Park, Pa., tablet to Abraham Lincoln 841 

Mount Rainier National Park, Wash., construction of road 857 

Yellowstone National Park, improvement of 856 

Pascagoula River, J\liss. : 

Improvement above Dog River 385 

Improvemeiit below Dog River 383: 

Improvement below Dog River, diversion of funds to construction of 

dredge for coast harbors . . . 

Pasquotank River, N. C., improvement of waterway via 

Passaic, N. J. See Passaic River. 

IVissaie River, N. J. : 

Bridge between Passaic and East Passaic 

Examination and survey from Newark Bay to Montclair and Greenwood 

I.ake Railroad bridge - 

Harbor lines near Harrison 815 

Improvement of 154 

Pass a Loiitre, Mississippi River, La., closing crevasse in 396 

Pass Cavallo, Tex. : 

Examination, etc., of channel to Aransas Pass {see Rio Grande-Mississippi 

River waterway) - - - 451 

Improvement of channel to Aransas Pass 443, 444 

Patapsco River, Md. : 

Improvement of, and channel to Baltimore 208 

Improvement of channel to Curtis Bay - 210 

Improvement of harbor at southwest Baltimore (Spring Garden) 211 

Patchog’ue River, N. Y., improvement of (sec Great South Bay) 136 

Paterson (ferryboat), wreck of 146 

Pawcatuck River, R. I. and Conn., improvement of 95 

Pawpaw River, Mich, (see St. Joseph Harbor) 640 

Pawtucket (Seekonk) River, R. I., improvement of 83 

Peace Creek, or River, Fla. {see Charlotte Harbor) 337 

Pearl Harbor, Hawaii, defenses of 11, 12, 15 

Pearl River, Miss. : 

Examination and survey from Edinburg to Lake Burnside 395 

Examination and survey from mouth to Rockport 395 

Improvement between Edinburg and Jackson 393 

Improvement below Rockport, including East Pearl River 392 

Peconic and Shinnecock Canal, N. Y., bridge across 828 

Pedee rivers, S. C. : 

Improvement of Great Pedee - 293 

Improvement of Little Pedee - 290 

Peekskill Harbor, N. Y., improvement of 141 

Pemberton ( barge ) , wreck of 94 

Pend Oreille River, Idaho and Wash., improvement of 799* 

Penobscot River, Me. : • 

Examination and survey of South Branch at Frankfort 4o< 

Improvement of . > - — - 26 

Improvement of Bucksport Harbor 


394. 

258 


820 ' 

175 


27 
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Pensacola Harbor, Fia. : 

Defenses of * - ; 

Improvement of, including dredge construction obi 

Pentwater Harbor, Mich. : 

Examination of - J 

Improvement of 

Peoria Harbor and Lake, 111. : 

Bee also Illinois River. ^ ... 

Construction of lower free wagon bridge across Illinois River 821 

Harbor lines ^ „ 

Pequonnock (Poquonock) River, Conn, (seg Bridgeport Flarbor) 108 

Pere Marquette Lake, Mich. : 

Bridge at Ludington 

Improvement of Ludington Harbor 057 

Peri (sloop), wreck of ; - - 035 

Permanent International Commission of Congresses of Navigation 814 

Permits : . 

For construction of bridges - ------ 810, 819 

For diversion of water from Niagara River, N. Y., and for transmission of^ 

electrical power from Canada - 854, 865 

For erection in Porto Rico of structures other than bridges 816 

For erection of structures other than bridges 829 

Perquimans River, N. 0., improvement of 260 

Perriwig bar, Delaware River: 

See also Delaware River. 

Im pro vernent of - 181 

Perry County, Miss., bridge of 824 

Petaluma Creek, Cal., improvement of 745 

Petersburg, Va,, diversion of Appomattox River at 256 

Petoskey Harbor, Mich., improvement of 666 

Pharr, J. N., & Sons (Limited), bridge of - 827 

Philadelphia, Pa., improvement of Delaware River at - 176, 181 

Philippine Islands, defenses of 11, 12, 14, 15 

Pierhead lines, establishment of t - - 814 

Pierre, S. Dak.: 

Bridge across Missouri .River 816 

Improvement of Missouri River 511 

Pierre and Fort Pierre Bridge Railway Company, bridge of 816 

Pierre, Fort, S. Dak. (see Missouri Rjver) 511 

Piers: 

Construction of, in connection with Jamestown Exposition, Ya 247, 249 

Permits for construction of - 829 

Permits for construction of, in Porto Rico 816 

Pigeon Bayous, La., improvement of - 404 

Pike Creek, Wis., improvement of Kenosha Harbor 620 

Pilot Town range beacon, St. Johns River, Fla., wreck near 347 

Pine Bluff, Ark. : 

Bridge across Arkansas River 817 

Improvement of Arkansas River 473 

Pine Island Sound, Fla. (see Charlotte Harbor) 337 

Pine Lake and River (Charlevoix Harbor), Mich., improvement of. 664 

Pine River (St Clair County), Mich., improvement of 681 

Pine River, Minn. : 

Construction of reservoir dam 499 

Operating and care of reservoir dam 502 

Piscataqua River, N. H., bridge at Dover Point 1 827 

Pithers Point, Rainy River, Minn., bridge at 818 

Pittsburg Harbor, Pa. : 

Bee also Allegheny, Monongahela, and Ohio rivers. 

Bridge across Monongahela River 819 

Harbor lines in Monongahela and Ohio rivers - - 815 

Im'pro vernent of 554 

Pittsburgh, Fort Wayne and Chicago Railway Company, bridge of 826 

Plantation Creek, Ga., improvement of 319 

Plaquemine, La., bridge across Bayou Plaquemine 826 

Piaquemine Bayou, La. : 

Bridge at Plaquemine 826 

Improvement of . - 404 

Removal of water hyacinths .... 427 
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Plymouth Harbor, Mass., iinproyement of . . 

Poco moke River, Md., improvement of 

Poesteii Kill, N. Y., wreck at mouth 

Point Judith Harbor and Pond, R. I.: 

Gonstruction of harbor of refuge 

^ Improvement of pond entrance 

Point Marion, Pa., bridge across Cheat River 
* Pokegama Falls, Mississippi River, Minn.: 

Clonstruction of' reservoir dam 

Operating and care of reservoir dam 

Pollock Rip shoals, Mass., wreck on 

Polloksville, N. C. : 

See also Trent River. 
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826 

499 

502 

94 


Bridge across Trent River (county bridge) 822 

Bridge of John L. Roper Lumber Company across Trent River 823 

Ponce Harbor, P. R. : 

Examination of 807 

Wreck in i 807 

Ponchatoula River, La. (see Tickfaw River) 412 

Poquonock River, Conn, (see Bridgeport Harbor) 108 

Porcupine Island, Bar Harbor, Me., construction of breakwater 23 

Portage Lake and Lake Superior canals, Houghton County, Mich., improve- 
ment and care ^ 597, 599 

Portage Lake, Manistee County, Mich., improvement of harbor of refuge - 661 

Portage River, Houghton County, Mich., waterway via 597,599 

Portage River, Ohio, improvement of Port Clinton Harbor 700 

Port Arthur Canal, Tex.: 

Improvement of 423 

Operating and care 424 

Port Bolivar, Tex., improvement of channel to 433 

Port Chester Harbor, N. Y,, improvement of 118 

Port Clinton Harbor, Ohio, improvement of 700 

Port Harford, Cal. (see San Luis Obispo Harbor) - 738 

Port Huron, Mich., improvement of Black River at 680 

Port Jeferson Harbor, N. Y., improvement of 124 

■'Portland, Ky.: 

Emlargement of Louisville and Portland Canal. 570 

Operating and care of Louisville and Portland Canal 575 

Portland, Me.: 

Defenses of 

Improvement of harbor 35 

Portland and Seattle Railway Company: 

Bridge across Columbia Slough of Columbia River at Vancouver, Wash. . 824 

Bridges across Klickitat, Little White Salmon, White Salmon, and Wind 

rivers, Wash - 325 

Bridge across Oregon Slough and Columbia River at Vancouver, Wash. . . 817 


Porto Rico: 

Defenses of 

Erection of structures in navigable waters of . 

Examination of Great Harbor, Culebra Island. 

Examination of Mayaguez Harbor - - 

Examination of Ponce Harbor 

Improvement of San J uan Harbor - 

Ponce Harbor, wreck in 

Port Royal (Beaufort) River, S. C., improvement of waterway between Beau- 
fort, S. C., and Savannah (sec Savannah Harbor) 

Port Royal Sound, S, C., defenses of 

Portsmouth, N. H., defenses at - 

Port Tampa, Fla. Tampa Bay).. 

Port Washington Harbor, Wis., improvement of 

Port Wing Harbor, Wis. , improvemeiit of - - - - 

Position finders, range and. See Fortifications. 

Potomac Park, Washington, D. C. . . . - - - 


12, 15 
816 
807 
807 
807 
806 
807 

305 

5 

5 

340 

616 

592 

841 


Potomac River: 

afoo Washington, D. 0. 

Aqueduct Bridge, Washington, D. C., repair of 
Bridge at Shepherdstown, W. Va 


XLIV 


INDEX. 


Pototnac River— Continued. _ ^ 

Highway bridge (replacing Long Bridge) at WaBliington, D. C s;p 

Improvement at Wasbingt’on, I). 0 

Improvement below Washington, D. G 

Sea wall betw^een Arsenal wall and N street, "Washington, D. G SH 

Potrero (Dumbarton) Point, San Francisco Bay, Cal.: 

Bridge across Newark Slough near 

Bridge across San Francisco Bay at - - ^ 

Poughkeepsie, N. Y., bridge across Hudson River S21 

Presque Isle, Marquette, Mich., construction of harbor of refuge bOl 

"Presque Isle Peninsula, Erie, Pa., improvements at 717 

Prestonsburg, Ky., bridge across Levisa Fork, Big Sandy Riyer . 826 

Printing Office, Government, Washington, D. 0., telegraph line to Caputol and 

Departments - I 

Projects. See Fortifications and Rivers and harbors. 

Providence Harbor and River, R, I,: 

Impro vein ent of - 84 

Improvement of Pawtucket (Seekonk) River Sd 

Removal of Green Jacket shoal - . SO 

Provincetown Harbor, Mass., improvement of 70 

Public buildings and grounds, District of Columbia 841 

Public parks. See Parks. 

Puget Sound, Wash. : 

Defenses of ■ 5 

Improvement of, and tributaries, including dredge construction 75S, 7S5 

Improvement of waterway to Lake Washington, bv U. S. and by James 

A. Moore : ^ : : 791,793 

Inspection, etc., of fish traps 787 

Pugleys Greek, N. Y., wreck at entrance 147 

Pulasld, General Count, statue of 841 

Pultneyville Harbor, N. Y., imxrrovement of 727 

Puiigo River, N. 0., bridge at Bellhaven 821 

Punta Gorda, Fla., improvement of Charlotte Harbor 337 

Purification of water supply of Washington, D. C 838, 839 

Puyallup River, Wash.: 

Bridges near Tacoma ■ 820, 824 

Improvement of (see Puget Sound) 785 

Improvement of Tacoma Harbor 789 

q. 

Quarantine Island, Honolulu Harbor, Plawaii, reclamation of 804 

Queenstown Harbor, Md., improvement of 215 

Quinnipiac River, New Haven, Conn., imxmovement of 102 

R. 

Raccoon Greek, N. J., improvement of 189 

Racine Harbor, Wis. : 

Bridge ( city ) across Root River 827 

Improvement of 619 

Rainier, Mount, National Park, Wash., construction of road 857 

Rainy River, Alinn., bridge at Pithers Point 818 

Rainy River Bridge Company, bridge of 818 

Raisin River, Mich. Monroe Harbor) 678 

Ranald (steamer), wreck of 207 

Rancocas River, N. J., improvement of 185 

Range and position finders. See Fortifications. 

Rappahannock River, Va., improvement of 241 

Raritan Bay and River, N. J. : 

Improvement of bay 162 

Improvement of Keyport Harbor 163 

Improvement of river 165 

Improvement of Shoal Harbor. 168 

W reck in bay, near Lorillard 1 74 

Raymond, Wash., bridge across Ellis Slough. 826 

Red Hook, Brooklyn, N. Y., harbor lines 814 

Red Hook channef, New York Harbor, N. Y., improvement of 151 
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Red Lake and Red Lake River, Minn.: 

Irnpruveiiieiit of (see Red River of the North) 505 

Survey of 509 

Red River, La,, Ark,, Tex., and Ind. T.: 

( 'vi rix^ ikiyou and lakes to Jefferson, Tex., improvement of 455 

(hui<iini»' (.vf'e Mississippi River Commission) 812 

hnprovernent above Fulton, Ark 456 

in\]n-ove'nient below Fulton, Ark 458 

Rj ‘ot in* ation < d mouth by' Mississippi River Commission 812 

iUM River <jf the North, Minn, and N. Dak.: 

1 1 H p r< e/v] neat of 505 

Suiu'ev ni Otter Tail Lake and River for reservoir dam 509 

Guryev ef Red Lake and Red Lake River for reservoir dam 509 

He,e:uiatio]is and rules for navigation of canals 815 

Keguhitions and rules for opening of drawbridges 815 

Reservations, public. See Parks!” 

IR^servoirs: 

Dig Stone Lake, Aliim., survey for. 509 

Alississippi River, headwaters, construction of 499 

Mississippi River, headwaters, operating and care 502 

Otter Tail Lake and River, Alinn., survey for 509 

Red Lake and Red Lake River, Minn., survey for 509 

Traverse Lake, Minn., survey for .1 509 

Mkishington Acpieduct, D.G^. 836 

Rices Point, Duluth Harbor, Minn., bridge across St. Louis Bay 826 

Richiiiond, H. A. (schooner barge) , wreck of... *1 635 

Richmond Harbor, Va. : 

lioprovement of (see James River) 245 

'Wreck in ' 249 


Ridgefield, Wash., bridge across Lake River 827 

Riditefiold Park, N. J., bridge across Overpeck Creek 829 

R]dle\ Creek, Pa., bridge near Chester 

Ru) Giande River, Tex., examination and survey for waterway to Alississippi 

River at Donaldson vi He, La 451 

Rivei’s and harliors: 

Appropriations for operations during the past year 19 

Board of Engineers for - - . 807 

Board of Engineers, The ^ 

Bridges, construction and altoation 816, 819, 828 

Bridges, regulations for opening of draws 815 

Engineer divisions 20 

Estimate of appropriations for 20 

Examinations and surveys, under act of Alarch 2, 1907. 21 

Expenditures during the i^ast year 19 

Harbor lines, establishment of - 814 

Regulations for navigation of canals 815 

Regulations for opening of drawbridges 815 

Status of works - 19 

Structures other than bridges, permits for erection of 829 

Structures other than bridges, permits for erection of, in Porto Rico 816 


Roads: 

In Alount Rainier National Park, W^ash 857 

In A^ellowstone National Park '. 856 

Roanoke River, N. C. : 

Bridge near Weldon 816 

Improvement of 261 

Roche Harbor, Wash, (see Puget Sound) 785, 786 

Rockaw^ay Inlet, N. Y.: . . 

Examination and survey from Coney Island channel to Jamaica Bay via. 148 

Wreck in : 

Rockhall Harbor, Aid. , improvement of 214 

Rockhaven, N. Dak., ice harbor (see Alissouri River) 511 

Rock Hole Creek, Aid., bridges across - - - 827 

Rock Island Rapids, Alississippi River, low^a: 

See also Mississippi River. 

Water-power canal, etc., at 830 

Rock Island ( steamer ) wreck of - - - - - - - 802 
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Kockland Harbor, Me. , improvement of - - - - 29 

Eockport, Mass., construction of harbor of refuge in Sandy Bay 47 

Eock River, III. : 

Construction of canal around 

Dams at Carrs and Vandruffs islands - 830 

Improvement of pool between Locks 29 and 35, Illinois and Mississippi 

Canal 495^ 

Operating and care of canal around - 195 

Eomeriy Marsh, Ga., improvement of waterway via 322 

Eondout Harbor, N. Y., improvement of 140 

Root River, Wis. : 

Bridge at Racine - - 827 

Improvement of Racine Harbor 019 

Roper, John L., Lumber Company, bridge of , 823 

Rouge River, Mich., improvement of 076 

Rough River, Ky. : 

Improvement of §82 

Operating and care of lock and dam 583 

Round Lake, Mich., improvement of Charlevoix Harbor 664 

Royalton, Minn., bridge across Mississippi River 819 

Rules and regulations. See Regulations and rules. 

Rutland Railroad Company, bridge of 828 

S. 

Sabine Lake, Pass, and River, Tex.: 

Examination and survey for waterway to Donald son ville, La., and to 

Brazos River 451 

Improvemement of mouth of river and of channel through lake 421 

Improvement of Sabine Pass Harbor — 425 

Removal of water hyacinths in river - . 427 

Saco River, Me., improvement of 37 

Sacramento River, Cal. : ' 

Bridge near Chico Landing 827 

Improvement of 749 

Improvement of, by California Debris Commission 809 

Sag Harbor, N. Y., improvement at 130 

Saginaw River, Mich., improvement of 670 

Sagmore (schooner) , wreck of 94 

St. Clair Canal, Lake, and River, Mich.: 

Channels in waters connecting the Great Lakes, examination and survey. 698 

Channels in waters connecting the Great Lakes, improvement of 685 

Discharge of river 853 

Improvement of canal 693 

Operating and care of canal 694 

Surveys, etc. (f^ee Northern and Northwestern Lakes) 842 

Wrecks in lake and river 698 

St. Clair, Malvina (canal boat), wreck of 146 

St. Cloud Electric Power Company, dam of 829 

St. Croix Lake and River, Wis. and Minn., improvement of 503 

St. Francis River, Ark. : 

Gauging (.see Mississippi River Commission) 812 

Improvement of 484 

St. George Sound, Fla. ^See Carrabelle Harbor. 

St. George, Staten Island, N. Y., harbor lines at ferry terminal 814 

St. Johns River, Fla. : 

Harbor lines at Hogans Creek, Jacksonville 815 

Improvement at Jacksonville 329 

Improvement between Jacksonville and the ocean.. 328 

Improvement between Jacksonville and Palatka, including Orange Mills 

flats 329 

Improvement of Volusia bar, and between Volusia bar and Lake Monroe. 330 

Removal of water hyacinths 346 

Wreck near Pilot Town range beacon 347 

St. J ones River, Del. , improvement of 203 

St. Joseph, Mo., improvement of Missouri River at. 511 
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St. Joseph Harbor and River, Mich. ::- ^ ‘ 

Dara near Berrien Springs -H. ...... 830 

Improv€>ment of harbor.'....:.....,',...]'^]” 640 

Improvement of river ] ^ 642 

St. Lawrence River, N. Y. ; ' 

Cape Ahncent Harbor, improvement of 731 

Discharge of ^ 853 

Ogdensl3urg Harbor, improvement of 732 

Ogdensbiirg Harbor, wreck in. 733 

Thousand Island Park, examination and survey 733 

St. Louis, Mo.: ' ' ’ ■ 

Improvement of Mississippi River between mouths of Missouri and Ohio 

rivers 437 

Survey for 14-foot waterway from the Gulf to, and thence to Lockport 
(Chicago ), III., including report on water pow'er and land drainage. . 634, 812 
St. Louis Bay and River, Minn, and Wis. Duluth Harbor. 

St. Marys River and St. Marys Falls Canal, Mich. : 

Channels in waters connecting the Great Lakes^ examination and survey. 698 

Channels in waters connecting the Great Lakes, improvement of .... 685 

Commercial statistics 690 

Connecting waters between Lakes Superior and Huron, supplemental sur- 
vey report, ivith estimate, etc., in re new lock at the falls 698 

Discharge of river 853 

Improvement of Hay Lake and Neebish channels 691 

Improvement of river at the falls 687 

Operating and care of canal 690 

Surveys, etc. {i>ee Northern and Northwestern Lakes) 842 

St. Alichael Canal, Alaska: 

Examination and survey .• 802 

Improvement of 801 

St. Paul, Minn. : 

Sex aUo Mississippi River. 

Bridge across Mississippi River to Fort Snelling military reservation 861 

Gauging Mississippi River at 510 

St, Paul, Va., bridge across Clinch River 817 

St. Peters River, JMinn. See Minnesota River. 

St. Tammany Parish, La., bridge of 826 

Sakonnet Harbor, R. I., improvement of 81 

Sakonnet River, R. I., improvement of 82 

Salem County, N. J., bridge of 829 

Salem Creek, N. J., bridge at Course Landing 829 

Salem River, N. L, improvement of 191 

Salmon Bay, Wash. See Puget Sound-Lake Washington waterway. 

Salmon Creek, N. Y. {see Pnltneyville Harbor) 727 

Sampawams Point, N. Y., wreck off : 145 

Sampit River, S. C. : 

Harbor lines in Georgetown Harbor 815 

Improvement of Georgetown Harbor {see Winyah Bay) 294 

San Antonio Bav, Tex. : 

Examination, etc., for waterway from the Rio Grande to Mississippi River, 

via - 451 

Improvement of channel from Aransas Pass-Pass Cavallo channel to 

Victoria, on Guadalupe River, via 443,444 

Survey of channel from Aransas Pass do Victoria and Cuero, on Guadalupe 

River, via . 451 

San Antonio estuary, Cal. {see Oakland Harbor) 1 740 

Sandbeach ^Harbor Beach), Mich.: 

Iinprovemeiit of harbor of refuge 674 

Water levels ^^4 

Wreck in Lake Huron near.... 698 

Sanders, H. Shelby, bridge of - 828 

San Diego Harbor, Cal. : 

Defenses of 

Improvement of .... a ----- - 733 

Sandusky Harbor, Ohio, improvement of... 701 

Sandwich Islands. See Hawaiian Islands. _ 

Sandy Bay, Cape Ann, Mass., construction of harbor of refuge . . ... ... ..... 47 

Sandy Hook Bav, N. J., examination for breakwater at Atlantic Highlands.. 175 
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Sandy Lake, Minn. : 

Construction of reservoir dam 

Operating and care of reservoir dam - 

San Francisco Bay and Harbor, Cal.: 

Bridge across bay at Dumbarton Point - - - * : 

Bridge across Newark Slough near Potrero (Dumbarton) Point 

Defenses of ' , 

Engineer depot at Fort Mason 

Improvement of Oakland Harbor - 

San Gabriel (Los Angeles) River, Cal., bridge at Long Beach - : - - - 

Sanitary District of Chicago, 111., application to reverse flow of Calumet River 

San Jacinto River, Tex., improvement of {see Galveston ship channel) 

San Joaquin River, Cal.: 

I mpro vement of - - - - - - - - - 

Improvement of, by California Debris Commission 

Improvement of Stockton and Mormon channels 

Sarr Juan Harbor, P. R.: 

Defenses of 

Improvement of 

San Leandro Bay, Cal. (see Oakland Harbor) 

San Luis Obispo Harbor, Cal., improvement of 

San Pablo Bay, Cal., improvement of 

San Pedro Bay and Harbor, Cal.: 

Construction of deep-water harbor 

Improvement of Wilmington inner harbor 

San Pedro, Los Angeles and Salt Lake Railroad Company, bridges of 82; 

San Rafael Creek, Cal., bridge across 

Santee River, S. 0., improvement of 

Sarah plantation, La., bridge across Bayou Teche 

Sarasota Bay, Fla., improvement of 

Sasanoa River, Me., improvement of 

Sassafras route, Chesapeake and Delaware Canal, examination of 

Saiigatuck Harbor, Mich., improvement of 

Saugatuck River, Conn., improvement of 

Saugerties Harbor, N. Y., improvement of 

Saugus River, Mass. See Lynn Harbor. 

Sauk Rapids, Mississippi River, Minn., dam at 

Sauk Rapids Water Pow'er Company, dam of 

Sauk River, Wis. {see Port Washington Harbor) 

Sault Ste. Marie, Mich. See St. Marys River. 

Sausal Creek, Cal. (,9cc Oakland Harbor) 

Savannah Harbor and River, Ga. : 

Bridge at Savannah 

Defenses of .• 
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Improvement of harbor, including dredge construction 305 

Improvement of river above Augusta 310 

Improvement of river between Augusta and Savannah 308 

Improvement of waterway to Beaufort, S. C. {see Savannah Harbor) 305 

Improvement of waterway to Fernandina, Fla 322 

Wreck in harbor, opposite Quarantine 327 

Say brook Harbor, Conn, (^w Connecticut River) 99 

Sayville, N. Y., improvement of Browns Creek 135 

Schodack Creek, N. Y., improvement at mouth (sae Hudson River) 138 

School of Application, Engineer, buildings for. 859, 860 

Scituate Harbor, Mass., improvement of 67 

Scott Point, Tennessee River, Ala., lock and dam at Hales bar 528 

Scuppernong River, N. C., improvement of 263 

Seaboard Air Line Railway Company, bridge of 829 

Seacoast defenses. See Fortifications. 

Searchlights. Naa Fortifications. 

Seattle, Wash. : 

Bridge across East and West waterways of Elliott Bay 822 

Harbor lines " 815 

Improvement of Puget Sound-Lake Washington waterway 791 

Seattle Electric Company, bridge of 822 

Sea Wall (tugboat), wreck of 146 

Sea walls. Fortifications. 
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Si*:K‘\vaii 2 ^' liiver, Xlich., improvement of . . . . 672 

>e<‘!vtarv ( 'leek ( Warwick Kiver), Md., irnproveident of 220 

StM'koiik Pawtucket) Kiver, R. I., improvement of 83 

ScwcP I'iunt. Hampton Roads, Va., wreck off.. 262 

SliuPJc Cc Auchmiiry, i\fessrs., bridge of 824 

Shallottc ttivcr, X. C^, improvement of 287 

Slmrp Uua’bnat), wreck 145 

Shaws P’<»v(‘, X(nv London, Conn. See New London cmd Thames River. 

S'hears. The, Delaware Bay, Del., construction of harbor of refuge 184 

Slielv'yian Harbei' and River, Wis., improvement of i 614 

Sheiianu'u Xo. I (car ferry), wreck of.. 716 

Shepherdstowii, W. Ya,, bridge across Potomac River 819 

Sheridan statue, Washington, D. C 841 

Shilshr>]e Bay, Wash. X'cr Puget Sound-Lake Washington waterway. 

Shinnecnck and Peconic Canal, N. Y., bridge across 1 828 

Ship Island lUirl,)or and Pass, Miss.: 

Examination and survey of pass, and of channel to Gulfport and an- 

ciiorage basin thereat 395 

Improvement of pass and channel to Gulfport 390 

Shoal liar] >or , N . J . , i m pro vein ent of 168 

Shooters Island, Newark Bay, examination and survey for channel north of. 175 

Short Creek, Ala., bridge across Locust Fork, Black Warrior River, near 824 

vShn‘veport, La.: 

Improvement of Cypress Bayou 455 

Iiiiprovement of Red River 458 

Shrewsbury River, N. J., improvement of 171 

Silver Springs Run, Fla., improvement o'f {see Oklawaha River) 331 

Sinepuxent Bay, Aid., bridge at Ocean City 825 

Sioux City, Iowa (m; Missouri River) 511 

Sioux River, 8. Dak., ice harbor at Sioux City, Iowa 511 

Sites for fortifications. See Fortifications. 

Siuslaw River, Greg., improvement at mouth 755 

Sixmile Island, Allegheny River, Pa., lock and dam 548,549 

Skagit Bay, Wash., (.w SVinomisli Slough) 796 

Skagit County, Wash., bridge of 825 

Skagit River,' Wash., improvement of Puget Sound) 785 

Skidaway Narrows, Ga., improvement of 323 

Slack- water systems. See Canals and Waterways. 

Slidell, La., Iwidse across Bavou A^incent 826 

Smith Creek, N. C.: 

Bridge at Oriental 824 

Wreck near Oriental 288 

Smith Creek, Va., wreck in 263 

Smyrna River, Del., improvement of 205 

Snake Hill, N. J., bridge across Hackensack River 827 

Snake River, Idaho, Oreg., and Wash., improveineiit of 759 

Snelling, Fort, militarv reservation, Alinn., bridge across Mississippi River to 

St Paul ' - 861 

Snohomish River, Wash.: 

Bridge at Everett - 821 

Improvement of (.sre Puget Sound) 785 

Improvement of Everett Harbor 794 

Snoquaimie River, Wash., improvement of {see Puget Sound) 785 

Soda (Sodo) Lake, La. See Cypress Bayou. 

Somers Cove, Aid., improvement of Crisfield Harbor 227 

Somers Point, N. J., bridge across Great Egg Bay • S2S 

Sonoma Creek, Cal, bridge across - - 820 

Sorrel Bayou, La. Bayou Plaquemine) 404 

Sorrell plantation, La., bridge across Bayou Teche 8p 

Southampton County, A’a. , bridge of - - - - - 823 

South and W^estern Railroad Company: 

Bridges across Clinch River, A^a 817 

Bridge across North Fork of Holston River, Tenn 817 

Bridge across South Fork of Holston River, Tenn 817 

South Atlantic States, removal of water hyacinths from Florida waters 346 
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South Branch, Chicago River, 111. See Chicago Harbor and Paver. 

South Branch, Penobscot River, J^e., examination and survey at Frankfort — - 43 

South Branch, Shrewsbury River, N. J., improvement of 171 

South Chicago Harbor, 111. {see Calumet Harbor). 628 

South Creek~ N. C., bridge near Aurora 620 

Southern Branch, Elizabeth River, Va. : 

Improvement of Norfolk Harbor and its approaches, including Hospital 

Point - ; - 250 

Improvement of waterway to Albemarle Sound, via Currituck Sound 258 

Improvement of waterway to sounds of North Carolina, via Pasquotank 

River 258 

Southern Pacific Company: 

Bridge across Newark Slough, Cal 621 

Bridge across San Francisco Bay, Cal - 823 

Southern Railway Company, bridges of 821, 824 

South Fork, Cumberland River, Ky., improvement by Cumberland River 

Improvement Company 522 

South Fork, Forked Deer River, Tenn. See Forked Deer River. 

South Fork, Holston River, Tenn., bridge near Kingsport 817 

South Fork, Kentucky River, Ky., bridge at Beatty ville 821 

South H a V en H arbor, M ich . , improvement of 643 

South Piero Island channel (The Gut), Lake Champlain, Vt. : 

Bridge across 828 

Improvement of - . . ' 71 

South Kingston, R. I. See Point Judith Harbor and Pond. 

South Menominee Canal, Milwaukee, Wis., bridge across - 824 

South Norwalk Harbor, Conn.: 

Examination and survey 118 

Improvement of (see Norwalk Harbor) Ill 

South Pass, Mississippi River: 

Examinations and surveys 399 

Maintenance of channel 400 

Southport, Conti., improvement of harbor 114 

Southport, Me., bridge of town of, across Deckers Cove 827 

South Quay, Va., bridge across Black water River 823 

South River, N. J. : ~ 

Examination and survey of old mouth of 175 

Impi'O vement of 166 

Southwest Baltimore, Md., improvement of harbor of 211 

Southwest Pass, Mississippi River, La., improvement of 396 

Spooner, M. A., dam across Mississippi River at Bernidji, Minn 830 

Springdale, Pa.: 

Construction of lock and dam in Allegheny River 548 

Operating and care of lock and dam in Allegheny River. 549 

Spring Garden, Baltimore, Md., improvement of harbor at 211 

Springhiil, Pa., bridge across Cheat River 826 

Spuyteii Duyvil Creek, N. Y. (see Harlem River) 133 

Squan (Manasqnan) River, N. J., improvement of 173 

Stamford Harbor, Conn., improvement of 113 

Starbuck Island, Hudson River, N. Y., harbor lines 814,815 

Starnes Bend, Clinch River, Va., bridge near 818 

Staten Island, N. Y.,: 

See also Staten Island-New Jersey channel, 

tlarbor lines at St. George ferry terminal 814 

Improvement of Lemon Creek 158 

Staten Island-New Jersey channel: 

Examination for channel from Kill van Kull north of Shooters Island 

to near Corner Stake light, including reef at Bergen Point light 175 

Iin proveinent of 157, 158 

Wreck in Kill van Knll 174 

Staten Island Sound (Arthur Kill), N, Y. and N. J. See Staten Island-New’ 

Jersey channel. 

Statistics of commerce, Sault Ste. Marie canals, Mich 690 

Statues, memorials, etc.: 

In public grounds, Washington, D. C 841 

Monimient marking birthplace of George Washington. 841 

Monument on Kings Mountain battle ground, S. C 861 
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Statues j memorials, etc. — Continued. Page. 

Monument to Gen. Hugh Mercer : 8d-l' 

Monument to memory of soldiers who fell in the battle of New Orleans. . 862 

Tablet to Abraliam Lincoln 841 

Steamboats, etc. See Dredge boats and Wrecks. 

Steuben, General Baron von, statue of 841 

StUagiiamish River, Wash., improvement of {see Puget Sound) 78® 

Stillwater Harbor, Minn, (see St. -Croix River) 5011 

Stock bridge Landing, Lake MTnnebago, Wis. {see Fox River) 622 

Stockton^ Channel, San Joaquin River, CaL, improvement of 744 

Stones Ferry, Tombigbee River, Ala., bridge at 81S 

Strong, Eliza H. (steamer), wreck of 69S 

Striictures, bridges and other, erection of. See Buildings, Piers, and Rivers 
and harbors. 

Sturgeon Bay, Wis., bridge across, at Sturgeon Bay 1.. 820 

Sturgeon Bay and Lake Michigan Canal, VVis. : 

Improvement of, including harbor of refuge 608 

Operating and care 61(1 

Sturgeon Bay Bridge Company, bridge of 820 

Subic Bay, Philipx>ine Islands, defenses of 11, 12, 15 

Submarine defense. See Fortifications. 

Suffolk County, N. Y. , bridge of ...... 828 

Sullivan Falls Harbor, Me., improvement of. ■ 2S 

Sullivan River, Me., improvement of Sullivan Falls Harbor 23 

Sulphur River, Ark. and Tex., improvement of 457 

Sumpawanus (Sampawams) Point, N. Y., WTeck off 145 

Sump warns (Sampawams) Point, N. Y., wrreck off 145 

Sunfiower County, Miss., bridge of 817 

Sunflower River," Miss. See Big Sunflow^er River. ’ 

Sunken craft. See Wrecks. 

Superior Bay and Harbor, Wis. : 

Bridges across St. Louis Bay 824, 826 

E.xamination and survey 603 

Improvement of 58(1 

Superior Lake: 

See also Northern and Northwestern Lakes. 

Commercial statistics, Saiilt Ste. Marie canals, Mich 69® 

Improvement and care of waterway to Keweenaw Bay 597, 599 

Survey of connecting waters between Lake Huron and, supplemental 
report, with estimate, etc., in re new lock at St. Mar vs Falls Canal, 

Mich. '. - 698 

IVater levels and discharges. 853, 854 

Supervision of New York Harbor, N. Y 808 

Surface levels. See Ganging. 

Surgoinsville, Tenn., bridge across Holston River - — 823 

Surveys; 

(3£ Northern and Northwestern Lakes 842, 848, 852, 853 

Of rivers and harbors, under act of March 2, 1907 21 

Susquehanna Power Company, dam of 836 

Susquehanna River, Md.: 

Bridge at Havre de Grace - ^ 828 

Dam near Conowingo - - 83® 

Improvement of - ‘ 213 

Suwanee County, Fla. : 

Bridge across Suwanee River at Branford 82® 

Bridge across Suwanee River at Lurayville 822 

Suwanee River, Fla. : 

Bridge at Branford - - - - - - 820 

Bridge at Lurayville. ■ - - 822 

Improvement of - ^ 343 

Swansboro, N. C., improvement of waterway to New” River and Beaufort... 277, 279 


Swiiiomish Slough, 'Wash.: 

Bridge near La Conner - - 825 

Improvement of - - - • - 796 

Improvement of {see Puget Sound) — — 785 

Synepuxent (Sinepuxent) Bay, Md., bridge at Ocean City........ 825 

ENG 1907 — V 
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Tacoma Harbor, Wash.; 

Bridgje across City waterway (city bridge) - bL4 

Bridges across Puyallup River SLO, 8 l4 

Improvement of - - 

Tail Point light, Green Bay, Wis., wreck near ^ d24 

Tallahatchie River, Miss., improvement of 469, 470 

Tampa Bay and Harbor, Fla. : x 

Bridge across Hillsboro Bay at Tampa - S22 

Bridge across inlet of Hillsboro Bay near Tampa - 824 

Defenses of § 

Harbor lines in Hillsboro River... 815 

Improvement of bay - 840 

Improvement of Hillsboro Bay and River 341 

Wrecks in Hillsboro River - ^ 347 

Tampa Northern Railroad Company, bridges across Hillsboro Bay and River, 

Fla 824 

Tampa Terminal Company, bridge of... 822 

Tanana River, Alaska, wreck at Cliena 802 


Tar River, N. C. : 

Examination and survey 288 

Improvement of , 265 

Tarry town Harbor, N. Y., improvement of 143 

Taunton River, Mass.: 

Improvement of Fall River Harbor 86 

Improvement of ’ 81 

Taylors Bayou, Tex. See Sabine River and Port Arthur Canal. 

Tchefuncte*^ River, La.,, improvement of 411 

Tchula Lake, Miss., improvement of 469, 472 

Teche Bayou, La. : 

Bridge at Bayside plantation, near Jeanerette 828 

Bridges at Sarah and Sorrell plantations 827 

Examination and survey of waterway from Franklin to Mermentau (see 

Rio Grande-Mississippi River waterway) 451 

Improvement of .: 407 

Improvement of waterway from Franklin to Mermentau 415 

Removal of sunken logs. 409 

Removal of water hyacinths 427 

Telegraph line. Government, Washington, D. C 841 

Tennessee River: 

Bee Tree shoals, Ala., improvement of.. 528 

Chattanooga, Tenn., improvement above 526 

Chattanooga, Tenn., to Riverton, Ala., improvement from 528 

Colbert shoals, Ala., improvement of 528 

Gauging (see Mississippi River Commission) 812 

Hales bar (near Scott Point) lock and dam, construction of 528 

Muscle Shoals Canal, Ala., operating and care 531 

Riverton, Ala., improvement below 530 

Wreck at Florence, Ala 536 

Tensas River, La., improvement of 463,465 

Terraceia Cut-off, Fla. (see Manatee River) 339 

Terry, Mont., bridge across Yellowstone River 817 

Texas City Harbor ~ Tex., improvement of channel to Galveston 433 

Texas, State of: 

Examinations and surveys of inland waterways along coast, and thence 

to Mississippi River 451 

Improvement of inland waterways along coast 443 

Removal of water hyacinths from waters in 427 

Thames River, Conn.: < 

Bridge (city) across Winthrop Cove, New London Harbor 823 

Bridge (railroad) across Winthrop Cove, New London Harbor... 824 

Examination to Allyns Point 118 

Examination of New London Harbor 117 

Improvement of 96 

Improvement of New London Harbor. 96 

The Board of Engineers 1 5 
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between North and South Hero islands), Lake Champlain, 


Bridge across 828 

Improvement of ~ " ' . . . 71 

Thousand Island Park, St. Lawrence .River, N. Y., examination and survey. . . 733 

Threernile Rapids, Columbia River, Oreg. and Wash., improvement at 762 

Three Sisters (schooner), wreck of 263 

Thromps Point, Lake Champlain, Vt., bridge across “The Gut” 828 

Thunder Bay liarbor and River, Mich., improvement of. 669 

Thunder Bay Island light-house, Mich., wreck near 698 

Tickfaw Pviver, La., improvement of, including tributaries 412 

Tillamook Bay and bar, Oreg., improvement of, including dredge construc- 

,tion 757,758 

Tinicum Island, Delaware River, wreck near 185 

Tiverton, R. I. See Sakonnet River. 

Tolay Creek, Cal., bridge across 820 

Toledo Harbor, Ohio: 

Bridge (city) across Maumee River 824 

Improvement of 699 

Wreck off 716 


Tombigbee River, Ala. and Miss. : 

Bridge at Stones Ferry, Ala 818 

Columbus to Walkers Bridge, Miss., improvement from 381 

Demopolis, Ala., improvement below 376,378 

Demopolis, Ala., to Columbus, Miss,, examination and survey 395 

Demopolis, Ala., to Columbus, Miss., improvement from 380 

Tonawanda Harbor, N. Y., improvement of 725 

Tonnage, Sault Ste. Marie canals, Mich 690 

Torpedoes. See Fortifications. 

Town River, Mass., improvement of 65 

Traceys Creek, Md., bridge near Traceys Landing... 827 

Traceys Landing, Md., bridges across Traceys and Rock Hole creeks, near... 827 
Trail Creek, Ind. : 

Bridge at Michigan City 822 

Improvement of Michigan City Harbor - 632 

Trappe River, Md. [8ee La Trappe" River) 222 

Traps, fish : 

In Puget Sound, Wash., inspection, etc., of 787 

Permits for construction of 829 

Traverse Lake, Minn., survey of 509 

Trent River, N. 0. : 

Bridges at Polloksville 822, 823 

Improvement of 270 

Trinity River, Tex. : 

Bridge of Beaumont, Sour Lake and Western Railway Company across.. 820 

Improvement above mouth - ^ ^ 454 

Improvement of mouth 436, 438 

Trojan (steamer), wTeck of 04' 

Troops, engineer equipment of 18 

Troy, N. Y.: 

See also Hudson River, 

Harbor lines in Hudson River 814, 815 

Wreck at 147 

Tryon, Thomas (canal boat) , wreck of - - - 146 

Tuckerton Creek, N. J., improvement of 194 

Tug Fork, Big Sandy River, W. Va. and Ky.: ^ 

Bridge at Williamson, W. Va 819 

Improvement of - * 56o 

Tunnels: ^ ^ 

Chicago River, alteration of 

W^ashington Aqueduct, D. C - - 836 

Turners Cut, N. C. , waterway via - 2 d 8 

Turtle Bayou, Tex., improvement of . . ^ 436 

Turtle Cove, Tex. : ^ 

Improvement of channel from Aransas Pass to Corpus Christi, via 44o, 445 

Survey of channel from Aransas Pass to Corpus Christi, via 451 
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Turtle River, Ga. See Brunswick Harbor. 

Tusler, Mont., bridge across Yellowstone River.-., 

Tuthill, Fannie (tug), wreck of 

Twelvemile Bayou, La. See Cypress Bayou. 

Twelvemile Creek, Fla. Orange River) 

Twin rivers, Wis. See Two Rivers Harbor. . 
TwoFIarbors, Minn., improvement of Agate Bay.. 
Two Rivers Harbor, Wis: 

Flarbor lines in East Twin River 

Improvement of 

Tyaskin, Md. See Tyaskin Creek. ^ 

Tyaskin ( Wetipquin) CreMi, Md., improvement of 

U. , 

Union Lake, Wash., improvement of waterway via 

Union Parish, La., iDridge of 

Union River, Me. , improvement of 

Urbana Creek, Va., improvement of 

Utica, III., bridge of town of... 


-Cage. 

817 

698 

336 

585 


815 

612 


224 


791 

821 

24 

243 

825 


Vancouver, AVash.: 

See also Columbia River. 

Bridge across Columbia River and Oregon Slough. 817 

Bridge across Colurnbia Slough 824 

Vandrufis Island, Rock River, 111., dams at. 830 

Van Wies Point, Hudson River, N. Y., harbor lines 814 

Venango County, Pa., bridge of 822 

Vermilion Bayou, La. : 

Bridge at Bbrmas Broussard Crossing 826 

Improvement of channel, bay, and passes 416 

Vermilion Harbor, Ohio, improvWient of 705 

Vessels. See Dredge boats and Wrecks. 

Vicksburg Harbor, Miss., improvement of 467 

Vicksburg, Shreveport and Pacific Company, bridge of 820 

Victoria, Tex.: 

Improvement of channel to Aransas Pass 443, 444 

Survey for channel to Cuero and to Aransas Pass 451 

Vinalhaven, Me., improvement of Carvers Harbor. 30 

Vincent Bayou, La., bridge at Slidell , 826 

Vineyard Haven Harbor, Mass. : 

Improvement of 77 

AV reck in V ineyard Sound, off AA^est Chop . 94 

Vineyard Sound, Mass., wrecks in 94 

Virginia and Carolina Coast Railroad Company, bridges of 820, 823, 824 

Volusia bar, St. Johns River, Fla., improvement of i 330 

Von Steuben, General Baron, statue of 841 

W.' 

AA' abash River, Ind, and 111.: 

Bridge near Mount Carmel, 111 818 

Improvement above Vincennes, Ind 576, 578 

Improvement below ATncennes, Ind 576 

Operating and care of Grand Rapids lock and dam 578 

AFaccainaw River, N. C. and S. C., improvement of 289 

AA^ade, Arthur C. (schooner), wreck of 327 

W'akelield, R. I. Point Judith Harbor and Pond. 

AATrke field, Va., monument and wharf 841 

AA^appinger Creek, N. Y.: 

B ridges across 825, 828 

Improvement of 142 

War College, Army, AA^ashington, D. 0., erection of buildings for 859 

AVar maps 858 

AA^arrior River, Ala.: 

Bridge across Locust Fork near Short Creek- .' . ......... .... 824 

Improvement above Tuscaloosa 373 
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Warrior River, Ala. —Continued. ■ . , - . Page. 

Improvement below Tuscaloosa 374 

Operating and care of locks and dams 382 

Warroad Harbor and River, Minn., improvement of 508 

W arwick River, Md., improvement of 220 

Wdishington, D. C.': 

A( pled net Bridge across Potomac River, repair of 830 

Acpieduct, iiltration plant 838,839 

A (picduct, maintenance and repair 836 

Army Wnir College, buildings for 859 

Barradvs. See Washington Barracks. 

I’Hdenses of. ' 5 

Kngineer depot. 15, 16 

Kngineer School of Application, buildings for 859, 860 

If xecuti ve Mansion and office . 841 


Higliway bridge, Potomac River, replacing Long Bridge 832 

I mpro vement of Anacostia River at ... 232 

Improvement of Potomac River at. 229 

Improvement of Potomac River below... 231 

Public buildings and grounds, and Washington Monument 841 

^ Sea wall, Potomac River, between Arsenal wall and N street 841 

Statues and memorials in public grounds. . f 841 

Telegraph line connecting Executive Departments 841 

Washington, N. 0. Pamlico and Tar rivers. 

W^ashington and Yandemere Railroad Company, bridge of..... 820 

W^ashington Barracks, 1). C. : 

Plngineer depot ' 15, 16 

Engineer School, buildings for 859,860 

Whir College buildings 859 

Whashington County, Aliss., bridge of : 817 

Wffishiiigton Coimtya Pa., bridge of 828 

Washinirtoii, George, monuments to: 

At Wakefield, "'Ya. , 841 

At Whishington, D. C 1. 841 

W^ashington Lake, Wash., improvement of waterway to Puget Sound 791 

Wash.iiigf,on State, dredging plant for harbors on coast 758 

Wh^shita (Ouacliita) River, Ark. and La. Ouachita River. 

Whitch Hill Harbor, R. I. {see Pawcatuck River) 95 

Water craft. See Dredge boats and W^recks. 

Whiteree River, S. C., improvement of - - . 298 

W^aterford, N. Y., examination and survey of Hudson River for extending 

existing project to 148 

Winter hyacinths, removal of: 

From Florida waters 646 

From Louisiana waters 427 

From Texas waters - 427 

W^ater-level observations: 

Columbia River, Oreg. and Wffish 779 

Micliigan Lake, variations in surface level on east shore 640 

Mississippi River and principal tributaries 510, 812 

Northern and Northwestern Lakes, levels and discharges 853, 854 

Waters, navigable. See Bridges, Rivers and harbors, and WYecks. 

W^ater supply, Washington, D, C. See Washington, D. C. 

Whiter ways ( see a/so Canalvs) : 

Beaufort, N. C., to Newbern i 272 

Beaufort, N. C-, to New River 277,279 

Charleston to McClellan ville, S. C 602 

Chesapeake Bay to Delaware Bay * ; 228 

Chicago (Lockport), 111., to St. Louis, Mo., and the Gulf, via Illinois, 

Plaines, and Mississippi rivers - 634, 812 

Franklin, La., to Mermentau, examination and survey {see Rio Grande- ^ 

Mississippi River waterway - - 451 

Galveston to liouston, Tex - 434 

Keweenaw Bay to Lake Superior, Mich o9 /, 599 

Mermentau River, La., to Mississippi River (see Rio Grande-Mississippi 

River waterway) - - - - - - . ^51 

New River, N. C., to Swansboro and Beaufort 277, 279 
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Waterwavs—Continued. 

Norfolk, Ya., to Albemarle Sound, N. C., via Currituck Sound 258 

Norfolk, Ya., to Beaufort Inlet, N. C- ; 263 

Norfolk, Ya., to sounds of North Carolina, via Pasquotank River 2o8 

Pamlico Sound, N. C., to Beaufort Inlet, examination and survey [see Nor- 

folk-Beaufort Inlet waterway) 263 

Pamlico Sound, N. C., to Beaufort Inlet, improvement 271 

Pamlico Sound, N. C., to Norfolk, Va 258 

Portage Lake and Lake Superior canals 597, 599 

Puget Sound to Lake Washington - 791 

Rio Grande River, Tex., to Mississippi River at Donaldson ville. La 451 

Savannah, Ga., to Beaufort, S. 0. (see Savannah Harbor) 305 

Savannah, Ga., to Fernandina, Fla 322 

Teche Bayou, La., to Mermentau River, examination and survey (see Rio 

Grande-Mississippi River w^aterway) 451 

Texas coast 443, 451 

W aukegan Harbor, 111. , improvement of - 621 

Weirs: 

Fish, in Puget Sound, Wash., inspection, etc., of 787 

Permits for construction of 829 

Weldon, N.C.: 

See also Roanoke River. 

Bridge across Roanoke River 816 

West Chop, Yineyard Haven, Mass., wreck off 94 

Western Branch, Elizabeth River, Va., improvement of : 252 

West Fork of South Branch, Chicago River, 111. See Chicago Harbor and 
River. 

West Galveston Bay, Tex. : 

Examination and survey for waterway via 451 

Improvement of - - - . 436, 441, 443 

West (Hay) Harbor, Fishers Island, N. Y., examination and survey 118 

West Haven, Conn.: 

Bridge across West River to New Haven 823 

Improvement of West River 105 

West Neebish channel, St. Marys River, Mich., improvement of 691 

Westport Harbor, Conn., improvement of - 116 

West River, Conn. : 

Bridge between New Haven and West Haven 823 

Improvement of 105 

West Seattle, Wash., bridge across East and West waterways of Elliott Bay . . 822 

West Twin River, Wis. See Two Rivers Harbor. 

West w’aterway, Seattle, Wash., bridge across 822 

Wetipquin (Tyaskin) Creek, Md., improvement of... 224 

Weymouth River, Mass., improvement of 63, 64 

W^harves: 

Permits for construction of.., 829 

Permits for construction of, in Porto Rico 816 

Whatcom (Bellingham) Harbor, Wash.: 

Harbor lines in I and J streets waterway 815 

Improvement of Whatcom Creek waterway 797 

Wheeling Island, Ohio River, W. Va., bridge at 816 

White Cliffs, Ark., bridge across Little River 827 

Whitehall, N. Y., improvement of Narrows of Lake Champlain 73 

White House, Washington, D. C 841 

White Lake Harbor, Mich., improvement of 654 

White River, Ark. : 

Gauging (see Mississippi River Commission) 812 

Improvement by open-channel work 476 

Improvement of upper river by locks and dams 478 

Operating and care of locks and dams 479 

White River, Ind., improvement of 579 

White Salmon River, tVash., bridge across 825 

Wicomico River, Md., improvement of 226 

Willamette River, Oreg. : 

Bridge at Oswego 826 

Bridge near Wilson ville 821 

Improvement above Portland ... 768 

Improvement below Portland, including dredge construction - 771 
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Will apa River and Harbor, Wash.: Page. 

Bridge across Wilson Creek 82S 

Improvement of, including dredge construction. 758,780 

Williamsburg County, 8. C. , bridge of 826 

X^diliamson, W. Va., ]3ridge across Tug Fork, Big Sandy River 819 

Wiiliainsport Bridge Company, bridge of J 82S 

Wilmington Bay and Harbor," Cal. : 

Construction of deep-water harbor in San Pedro Bay ... 736 

Improvement of inner harbor 736 

Wilmington, Del., improvement of harbor 196 

Wilmington, N. C. : 

Defenses of Cape Fear River 5 

Improvement of Cape Fear River above. 282 

Improvement of Gape Fear River at and below 284 

Wilson Creek, Wash., bridge at Willapa 828 

Wilson ville, Greg., bridge across Willamette River 821 

Wind River, Wash., bridge across • 826 

Winnebago Lake, Fox River, Wis. : 

Improvement of (see Fox River) 622 

Survey of, for charting purposes 624 

Winnibigoshish Lake, Minn. : 

Construction of reservoir dam 499 

Operating and care of reservoir dam 502 

Winthrop, N. C., bridge across ildams Creek 824 

Winthrop Cove, New London Harbor, Conn.: 

Bridge of city ' 823 

Bridge of New York, New Haven and Hartford R. R 824 

.Improvement of 96 

Winyah Bay, S. C., improvement of 294 

Wisconsin Entrance, Duluth-Superior Harbor, Minn, and Mus. See Duluth 
Harbor. 

Wishkah River, Wash., bridge at Aberdeen 826 

Witch of the Bay (scow-schoBner), wreck of 749 

Withlacoochee Iliver, Fla. : 

Examination and survey from Port Inglis to anchorage in the Gulf 347 

Im provem en t of - - . - 345 

Removal of water hyacinths 346 

Wolf River, Miss., improvement of 391 

Wolf River, Memphis, Tenn. (see Mississippi River Commission) 812 

Wolf (Ahnapee) River, Wis. {see Algoma Harbor) 616 

Wolf River (tributary of the Fox), Wis. See Fox River. 

W^oodbridge Creek, N. J., improvement of 166 

Woodland, Wash., bridge across Lewis River 827 

Woodruff County, Ark., bridge of 827 « 

Woods Hole Harbor, Mass., improvement of 78 

Wrecks, etc., removal of: 

Abbey Cut, Hudson River, N. Y 145 

Apalachicola River, Fla 369 

Appropriation for - 

Ashtabula Harbor, Ohio 716 

Atlantic City, N. J., off 207 

Atlantic Ocean, off Atlantic City, N. J 207 

Back Creek, Va - 262 

Battery, the, New York, N. Y., East River, off 145 

Belle isle bridge, Detroit River, Mich 698 

Block Island, R. I., Great Salt Pond. 94 

Bloody Point light-house, Md 228 

Bridgeport Harbor, Conn 117 

- Buzzards Bay, Mass : ' 94 

Chena, Alaska - 302 

Chesapeake Bay, Md., Bloody Point light-house 228 

Chicago River, 111 - 635 

Clear Creek, Tex., off mouth of 45© 

Cleveland Harbor, Ohio 716 

Clinton River, Mich 685 

Conneaiit Harbor, Ohio. - 

Cumberland River, Nashville, Tenn 525 
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Wrecks, etc., removal of— Continued. 

Delaware Bay and River - 

Detroit River, Mich - - - - 

East River, N. Y - 

Erie Lake 

Expenditures during the year... 

Fairport Harbor, Ohio 

Florence, Ala 

Fortesque Beach, N. J - 

Galveston Bay, Tex - 

Glencove Greek, N. Y., mouth - - 

Gloucester, N. J ■ 

Grand Island, Niagara River, N. Y 

Grand River, Ohio - - - - 

Great Salt Pond, R. I 

Great South Bay, N. YL, off Sampawams Point........ 

Green Bay (arm of Lake Michigan), Wis., Tail Point light 

Plain pton Creek, Va 

Hampton Roads, Ya., Sewell Point - 

Harbor Beach, Mich - -- 

Harlem River, N. Y' - 

Plempstead Harbor, N. ...... 

Herring River, Mass., off 

Plillsbol’o River, Fla 

Hudson River, N. Y^ - - 

liuron Lake - 

James River, Ya., Richmond 

Johnsons Creek, or River, Conn 

Kelley Island, near Ylarblehead light-house, Ohio 

Kewaunee Plarbor, Wis - . . 

Kill van Kull, N. Y. and N. J 

Lexington, Mich 

Long Island Sound, N. Y^., off Montauk light 

Lorillard, N. J 

Marblehead light-house, Ohio 

Mare Island Straits, Cal 

Marlboro, N. Y 

Mishaum Point, YTass 

Mississippi River above Missouri River 

Mississippi River below Missouri River 

Missouri 'River 

Mobile Harbor and River, AH' 

Monroe Bay, Ya 1 

Montauk light, N. Y^ 

Nantucket Sound, Mass 

Nashville, Tenn 

New Castle, Del : 

New Jersey-Staten Island channel, Kill van Kull 

Newtown Creek, N. Y’' 

New Y"ork Play, City, and Harbor, N. Y 

Niagara River, N. Y 

Nobska light-house, Ylass 

Norfolk Harbor, Va 

Ogdens burg Harbor, N. Y" 

Ohio River 

Oriental, N. C 

Permanent appropriation for 

Pilot Town range beacon, St. Johns River, Fla 

Poesten Kill, Nl Y’’., mouth 

Pollock Rip shoals, Mass 

Ponce Plarbor, P. R 

Pugleys Creek, N. Y"'., entrance 

Raritan Bay, ISY J.. 

Richmond, Va 

Rockaway Inlet, N. Y ^ 

St Clair Lake and River, Mich 

St. Johns River, PTa., Pilot Town range beacon 
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Wrecks, etc., removal of — Continued. Page. 

St. Lawrence River, R. Y., Ogdensburg Harbor 733 

Sainpawams Point, N. Y 145 

Saudbeach (Plarbor Beach), Mich 698 

Savannah Harbor, Ca, 327 

Se Will Point, Hampton Roads, Va .... 262 

Smith Creek, N, C 288 

Smith Creek, Va ■ 263 

Stut(‘u Islani 1-New Jersey channel, Kill van Knll 174 

Sumpawauus (Sainpawams) Point, N. Y : 145 

Sum jnvams^(Sampawams) Point, N. Y 145 

Tai 1 Poiiit liglit, Green Bay, Wis ....... 624 

Tampa, Fia .1 347. 

Taiiaiia Ri vex, Alaska 802 

Teche Bayou, La J ' 409 

Tennessee River, Florence, Ala 536 

Thunder Bay Island light-house, Mich 698 

Tinicum Island, Delaware River. 185 

Toledo Harbor, Ohio 7 716 

Troy, N. 1" 147 

Vineyard Haven Harbor, Mass., off West Chop 94 

Vineyard Sound, Mass '.. 94 

^ W est Chop, Vineyard Haven, Mass ' 94 

W.right, Edward (schooner), wreck of 228 




Yamhill River, Oreg.: 

improvement of 768 

Operating and care of lock and dam 770 

YaiiketM lain, \V. Va. , bridge across Elk River - - . - 824 

V'anklon, S. Dale. , improvement of Missouri River at 511 

Yu<|uina Bay, Oreg., improvement of - o56 

YannoiUh, Alass., bridge across Bass River 827 

Yazoo River, .Miss.: 

•Britigeat P>elzoni.. - - 317 

1 mpr<')veme.nt above mouth 469 

Improvement of mouth, including Vicksburg Harbor - 467 

Yellow Mill channel, Bridgeport, Conn., harbor lines 314 

Yellow Mill Pond, Bridgeport, Conn, (see Bridgeport Harbor) 108 

Yellowstone National Park, improvement of - ^ 856 

Yellowstone River, Mont., bridges at Tusler, Terry, and Miles City 817 

York County, Me., bridge of 326 


Y^ork Harbor and River, Me.: 

Bridge across Cape Neddick River ^ 823 

Bridge across Y ork River — • - - 326 

Im provemeiit of 40 

York River,, Va., improvement of - - ^35 

Y^ork Spit, Chesapeake Bay, Va., shoals opposite (see Patapsco River) . - 208 

Y^nba River, Cal., improvement by California Debris Commission 809 

Yukon • (barge ) , wreck of - - 716 


Z. 


Zimmerman, John R. (barge), wreck of 


262 
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